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PREFACE, 


TH aire of thin ena into prevent a partials caper 

of Avira} Sociology, in accordance with the mont 
recent results of research in soolagy and the paycholagy of 
‘nizals, Animal Sociology bes an important bearing 
upon Human Sociology ; for much that from an isolated 
standpeict seems to us purely Buman proves, i the light 
‘of animal and comparative soaology, to be typical of group 
paychology in geoenl. 

‘The subject is divided into Special and General Animal 
Sociology. So farms I am awatn, a compreasive survey 
of the latter is here attempted for the Art time. In the 
‘epecial section, also, I bebeve that I frequently procend 
Along new linet. Ta the Gaal chapter Haman Sociology 
regarded from « biclogica) standpoint receives such dis~ 
cumion as the prwcent state of comparative socalagy 
permits 

RA 


SOCIAL LIFE IN THE ANIMAL 
‘WORLD 
1 INTRODUCTION 


‘Animat Sociology, othe study of the social life of animals, 
that already occupied the attention of a number of writers, 
Espinas was the fret to write a comprehensive treatise on, 
this subject ; others followed him, among them Dofien, 
ingles, and Deegener. One portion of the eld bas been 
partiowlaty wel narveyed, that, namely, which contain the 
to-ealed state forming intects (bees, ants, termites, et.) 
and exoallent monograpas have bee written about them 
bby Buttel-Reepen, Escherich, Forel, Wheeler, and otbers, 
‘But the scattered details of out knowiedge of the socal life 
of other animals have Deen much less carefully collated 
‘Hore, then, there is « gep to be filled. 

Animal sociology has an important Dearing on human 
sociology. As I have already mectioned i the preface, sroch, 
that seems to us purely kumar, in the light of animal 
sociology comes to be recogeized as typical of mock 
eychology in general. The present treatise, bowever, isin 
‘no way concerned to show in bow far uroch that we woul call 
Jaman is likewise found in animals, nor bow mach that we 
woold call animai occur in the behaviour of stan 
(" Animal” as ased here and later bas, needlew to my, 
‘20 derogatory implications} Nevertheless, one of the 


2 INTRODUCTION 
‘intentions of this essay isto show in what respects the social 
Me of mam diGers fram, and in what respects it resembles, 
‘that of animals. Comparison of the two will then enable 
‘ws to discover some of the besic instincts and impulses 
‘upon which the whole edifice of human saciety ix reared. 
‘Researches such 28 these wil form the task of a comparative 
teciology of the foture, and it is one of the main objects 
of this work to cullet the building stones for auch a science. 
‘A distinction can be drawn between specia! and general 
animal sociology. The former i concerned with the diferent 
‘types of social unit, such ax the herd, marrings, the family, 
and 10 00, while the taak of the latter is to stody thooe 
(general features which appear whesever any association is 
formed, such as the establishment of « social scale, mutual 
understanding, mutual assistance, ete 

‘While going through the literature of aoology from this 
particalar point of view, I realised how delective in many 
‘ways our Imowledge still remuxins. Its true that the subject 
tae frequently offers very great diiculties. Lying in wait 
for chances of observing the social life of the untamed 
anizans of the woods, or the Gah in the mountain stream, 
requiees much time and an ungraging devotion to truth, 
Numerous investigators bave undertaken such tasks; but 
rumuck remains to be done, aod all those who came isto 
contact with animals: farmers, explorer sportsmen, keepers, 
and every animal lover, can lead valuable aid provided their 
observations are jodiciously made. 

‘For my preteat purpose I have endeavoured to pay 
‘special attention to all the most recent literature bearing 
‘upon the subject. In addition, Brehm’s work om the Life 
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of Animals was, naturally, rich mine of information; 1 
have made use of the fourth edition, edited by nur Strassen, 
except where otherwise stated. Ihave also read a cumber of 
‘travel books for the sake of what they might contain of 
interest for animal sociology : among these T chould like 
to single out that of von Schilling’, which, for this, ax for 
other purposes, kas much to offer. COeber hocks of travel, 
‘which F will not mame and have not quoted, often mallered 
from the fact that the author thought it necessary to assame 
fa iumorous tona whenever he was talking of suimals or 
natives. Thin procedure (which, os 9 rule, merely screeas 
‘he fact that the sthor has no postive contribution to mak) 
rendered the works in question uielews for my puspove ; 
for jokes, if we try to reed « sions meaning into them, 
tten admit of so maay interpretations that it 3 impossible 
even to read between the lines. 

‘The work of Kahler oc anthropoid apes, and that of 
Schjelierup-Eobe oc domestic fow and will ducks, proved 
to be of the grentest importance far the chapter on. general 
animal sociology ; these investigations open up new paths 
‘along which animal sociology may bope for great achieve: 
‘ments, With regard to the exposition and interpretation 
of tacts, I someticnes dies pot a litle frem eartier workers 
in the field (especially Eopinns and Decgener) ; but I have 
ove my best not to dwell upon these points of diference 
30 Gut mere controversy ay cot bulk too largely in the 
folowing pages. 

T have limited my theme in this work by omfining my 
‘treatment of animal sociology to the consideration of thane 
‘ccial creations in which animal peychalogy (ie. 2 specific 
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octal instinct) is the exsential factor. Thus I havenot dis- 
‘eumed the phenomena of symbiotis, syncikia, paractiom, 
‘mimicry, hive-formation ; although I do not pretend that 
‘unimal paycbology plays absalutely no part in them. For 
infortration oo these heads I refer to Bales, Bucher, 
Jordan, Jacobi, Doflein, ete. 


‘Within the varioas ngplomerstions which animals are 
capable of forming, a distinction must be draws between 
asocintions {mere collections) and societies organic wholes}. 
By associations 1 understand those chance gatherings 
produced solely by externa! factors (eg. insects round « 
souree of light). Societies, on the other band, are geonine 
communities which exist in virtue of some particular social 
‘natinct in the animals concerned (¢4. the ant-tate, a bone 
‘of moakeys). In thort, no aocial instinct, no society 1. (ity 
delmitians bere diller from those of Deegener) 1a the 
Jortration of an association the individual is guided by 
eavironmental factors, and cot by other meccbers of ite 
cows species: a society, on the other hand, is formed when. 
‘he individual is guided in the first place by the presence 
of others ofits own species and nly in the second place by 
environmental factors. In a genuine society, should need 
asise, the individual members will exchange a favourable 
‘environment for one leas favourable, siey in order to tatinty 
1 craving for companionship, and to remaun in contact with 
“Thus the social species among animals are those whose 
imdividual members pomes « social insti, while the 
solitary npecies are characterized by a lack of this instinet. 
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Whenever social beings sto united by chance into an 
aociation Gowis 1a  fowl-nam, school children in a das, 
recruits in a sqoad), manifold relations are quickly 
‘tablished, and the amocation becomes a society. Solitary 
‘beings, on the contrary, can only form associations, although 
0 certain occasions social instinct may be awakened within 
1 solitary species and an associatian be thereby raised for a 
‘time to the Inve! of a society (aoe below). Solitary life is 
certainly the moore primitive manner of existence ; it is 
characteristic of all the lower forms of animal Ife, whereas 
societies are found only among the most highly developed 
species (cuttletol, insects, crabs, vertebrates), Social ite, 
therefore, presupposes that mind and brain strocture Have 
both reached a certain level of development. 

‘The question, which is the older, the family or the berd 
(the group, the society), and whether, perhaps, the oe 
‘derives from the other, has long occupied sociologiats, This 
statement of the questioe, «3 I sball show in detail, is 
altogether wrong ; the phylogenetic point of view is worthy 
of all respect, but it ia posible to concede too mmuch to it, 
For the wenesis, on the one band of matesbip und the 
family, and on the other of the herd, depesd upon tio 
distinct principles, each of which has its own biological 
signiScance. These institutions cannot be derived frum 
‘one another; they stand side by side, and, among animals, 
sometimes they support and at otber times they exclude 
fone another. ‘The situation is furtber cocplicated by the 
fact that marriage and the family obviously do wot depend 
aly upon the reproductive and the brooding instincts 
fn additional element may be involved, namely a special 








‘ ISTRODUCTION 
instinct for matesbip and for family compassonship. This is 
‘eoved by the case of those animals which propagate only 
during a special period of each year, and which yet live al! 
‘their Gives in company with their mates ; of whose family 
life is prolonged far beyond the tine required to reat the 
young. 

Tt may be stated at the outset that sexual relations among 
animals realize every conceivable possibility. Monogamy, 
polyandry, polygyny, whether mating be seasonal of 
Permanent, are all to be found. Polyandry, however, is 
rare, Promiacuity also occurs: it may be defied ax chat 
soci] state in which both male and female have intercirne 
‘with aay mumber of individuals of the opposite sex taen at 
rrandcan, A distinction must be drawn between promiscuity 
‘the poeta) state, and promiscuity as an accessory 
‘phenomenoa. Given the second tense, then the existence 
‘of one oF otber of the two most comancs forms of mating 
(monogamy or polygyny) is the rule with the species io 
question, and ocly incidestally does one or other, oF do 
both of the mates permit themselves to be unfaithful. 
Incidental promiscuity is by no means uncomrmoa among 
senlmals (oor smong human beings). But promiscuity as the 
‘portnal relation of male to female, which would aboolutely 
preclude any form of permanent atrship, is, on the other 
hand, by no means of sich frequent cecurrence among 
‘szimals as some sociologists would have us believe. (Among 
Jumma beings promiscuity is never the normal sex relation.) 
‘The permanent mateship of male and female is, nverthe- 
Jes, « form of compenionship which oocurs only among the 
‘higher animals, 1 have consistently aveided the terta 
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polygamy since it i a0 often understood to cover not 
only polyandry and polygyny, but, by some, promiscuity 
a well 

‘The term “ instinct" haa already been employed more 
‘than onor in the preceding pages, and this is a muitable 
‘opportunity on which to explain briefly in what saise tbe 
term will be used in this book. As I bave already dealt with, 
this concept in a separate paper (xg24) I thal! vow only 
add a few supplementary statements. Many writers speak. 
cof dhe inutinetive and intelligent actions of men and eniraals 
‘a3 though these two types of action differed fundamentally 
from one anather. As agaist this view, t most be amerted. 
that u large instinctive Cemomnt enters into every form of 
intellectual activity ; whilst no instinctive action ever rans 
‘its couree altogetber automatically and mechanically, but 
always contaios in addition to its Sxed and unchanging 
‘components 2 variable element more or less adapted to the 
particular situation. 

Every act, A, is, therefore, at one and the sane time & 
function of constant, C, and a variable, V ; expressed ase 
formula this becomes A =t (C, V)- The constant is the 
instinctive element in the actions of men and animals ; 
the variable, on the other baad, is the clement which 
Produces in some cases an approptint, in otbers an wnfore- 
serable response to « situation. It must, of course, be 
emphasized that the analysis of the action A into the oot- 
ponents V and Cis.a purely abséract analysis. Vand C mat 
aot be taken 25 two more or less opposed natural ageocies 
(as Ht were two souks) pulling the organism, now in this 
direction now in that, ax they battle for supremacy ; they 
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‘ae meray eymbols for two diffrent especta of the same 
reality, The diference betwoen instinctive and intellectual 
sctivity is this, that im the former the constant, ia the letter 
the variable predossinates. In instinctive action then C 
is greater than V (C > ¥), in intalligent action C is tess 
dan VC « ¥. 

The purely instinctive, inopulive dement in both 
instinctive and intelligent action is called the constant, for 
what is instinctive in every individual in determined by 
Iberodity. Neither animal nor man can transcend the limita 
of his mative store of instincts, It is not alooe the type 
‘of instinct which, for example, impels the insect larva just 
‘before the chryzalis atage to spin complicated cocoon, 
characteriticaly diferent for each species chat justibes 
‘uh in Speaking of a constant. We have the moe right to 
‘peak of a constant in the instinctive actions of the higher 
‘exinials and man ; itis yfficent merely to mention those 
actions which aze prompted by sexual and parental love, 
2y the social and the egoistic instincts. But in a wider semae 
‘whatever man or animal does or leaves undone, bas its roots 
‘in latinet, in impulae ; whatever is not potentially esistent 
in thin constant subsoil no power on earth can charm 
sinto beieg. 

‘Te variable factor contained in every act is mont dearly 
‘istle in certain features of the behaviour of the higher 
‘veetebrates, Practice, experieace, batit, also on occasion 
‘tratition—in thort the whole past life of the individual— 
can greatly modify the course of subsequent behaviour. 
‘The reason is that in the inteigent activity of the higher 
anintala V > C, whereas in any typical instinctive activity 
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of insects, etc. V < C. 3o intelligent actions the variable 
produces on the one hand the suiting of the action to the 
‘Sven situation, and on the oeber band its imprevisibiity. 

‘We have to postulate the existence of 2 variable wot only 
in the intelligent actions of the higher vertebrates, but also 
‘hroughout the whole of their instinctive activities. Take 
the case of a bind building a nest ; the variable appears 
{n the way in which the iadividua! bird sets about finding 
1 aultable nesting place, and then, by means of purposeful 
‘and co-ordinated bodily movements, collects blades of gras, 
twigs, and Boating feathers, and weaves them fittingly 
into the structure of the oest. This variable shown itedf 
farther in the greater skill displayed by the older binds 
in building, The wets performed in the operation of nost= 
Twilding are try no means automatic, they are not mere 
‘+ peflexes™; neither are they purely intellectual (bere 
‘Y would be greater than C}. On the coctrary, geniive 
instinctive sets, in which © » V are everywhere involved. 
‘The fondamental impulse, C, invariably forms the constant 
Itasis which gives its “biological meaning” to the animal's 
whole procedure, and it is upon this foundation that all 
‘those individual purposive activities, wbich are determined 
bby the variable V, repose. Exactly the same is troe of the 
instinctive activities of insects, spiders, and so forth ; bow 
ever righlly and imatterably these may appeat to proceed, 
in every case A= f (VC). 

In the majority of human actions V > C. Bat io the 
‘purely instinctive acts of inmects, which are frequently 
executed with “‘lotuitive* “somnambulistic™ certainty 
‘without sither practice or patter, © often greatly 


‘peeponderatet, Tt is this that frequently naders the actions 
‘ofimects incumpreheasible to human beings. For much that 
oan is ruled by tradition and can be performed by the 
individval only after long practice, in animals is conditioned 
1by instinct, and faitleadly executed at the fist attempt. 
But we are, of course, stil far from being able to say in 
‘each particular case of animal activity that here tradition 
lounded oa V) is at work, and there instinct (K). This 
‘peublem opens up a very wide fed for future investigation 

‘The sotion of instinct defies wll attempt to explain 
{or instinct, in common with other paychic attributes, came 
to be possessed by organiza in the sume way as did their 
‘individual organs Instinct is, 30 to mpeak, the * directions 
for tha une of” tbe various organs. Why abould the 
‘posession of directions for use be more mysterious, more 
‘inexplicable, than the possession of tbe tool to be vaed ? 
Jnetivet vod organ are equally unexplainable. 

To ordinary speech intellectual activity is called 
“ couscious ”, imtinctive activity “*unccascious", On this 
‘paint we must remark, bowever, that every act of man ix 
attended with some degree of consciousness. This degree 
006 wot depend upon the felative amounts of V and C, 
‘tis just those acquired automatisas, which have nothing 
‘to do with genuinely instinctive acts (the daily winding up 
‘of one’s watch, dressing and undressing) that are Ieast 
cconscionly performed. As to the rea! nature of the oo 
dovtocts of animals, e iow nothing and can Jeera 
‘othing. 

‘Taking 2: opr basis the formala A of (V, C), we realion 
‘that in human cesalves, even in extreme cases, “emotional” 
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‘and " rational" are not antitheses. C and V are involved in 
both, caly in the first we bave C > V, in the last V » C. 
For even a “"tatiocal  jodgment depends largely upon the 
“ etmotional ® organization end the mood of the moment ; 
its roots descend into depths beyond our penetzation. On 
‘the other hand, in ac action prompted purely by "feeling “— 
or by intuition—eanch is conditioned by the given situation 
‘and the given moment of time, and manifold experiences ans 
Snterwoven with the" festing ". 

‘We are notacionsly prane to give fast facta a rational 
“ explanation of our impultes to act ; but these ultimately 
spring from the depths of the unknown and the wafatbom- 
‘able, That we 40 easly mucceed in our “ explanations ” i 
doa to our far-reaching adaptation to our environment 
(Which ww share with every ocguniam); and we rarely 
‘booorde couscious of how many icterpretations touy usually 
be put upon our acts, uor of bow easily we coukd fod a 
‘whole bundle of motives for any ove of thes. 

‘Because instincts are so restricted, s0 tied down, so limited 
in their scope, many irrational situations arse in the 
Instinctive life of unizsale and man. We never, for instance, 
00 ants, thots wonderful architects, erecting a strocture, 
Dowever low, even when by this cicets they could bring 
‘within their reach an otherwise unattsicabie source of 
food. They try on the contrary every other muthod, oxly 
in the end to abandon their efforts if these are consistently 
‘msuscentful. In the mame way we sce that although af social 
animals they are constantly asisting one another in all 
vorts of situations, ants aever belp each other to remove 
‘cites and other parasites from the surface oftheir bodies; 
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reponderates. Tt lc this that frequently renders the actions 
‘ofiasects inoompeehensible te human beings. For much that 
4a man is ruled by tradition and can be performed by the 
individwal only after long practice, in animals is conditioned 
toy instinct, and faubtlendy executed at the fret attempt. 
But we are, of course, stil far from being able to say in 
‘each pasticular cate of animal activity that here tradition 
ounded on ¥) is at werk, and here instinct (K). This 
‘wroblem opens up a very wide Geld for future investigation 

‘The motion of instinct defies al} attempt to explain 
‘for isntinct, in common with otber paychic attributes, came 
10 be possessed by organisms in the sume way as did their 
individoal organs. Instinct is, o to speak, the * directions 
for the vse of” the vatious organs. Why should the 
possesion of dicections for we be more myetesiows, rors 
inexplicable, than the pomession of the tool to be uned ? 
Tastinet acd organ are equally unexplainable. 

Yn ordinary speech intellectual activity is called 
~ conscious", instinctive activity “ unconscious ". On thie 
point we erast remarte, however, that every act of man ia 
atteoded with some degree of comicioumnest, This degree 
docs not depend upon the relative amounts of V and C, 
‘It in just those acquired automatioms, which have nothing 
10 do with genuinely instinctive ucts (the daily winding up 
of one's watch, dressing end undressing) that ore least 
‘eonstiously performed. As to the rea) nature af the eon- 
scones of animals, we mow nothing and can learn 
sathing. 

‘Taking as our bass the formula A —1 (¥, C), we realise 
‘hatin human resolves, even in extresbe cases, ““exuotional ” 
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nd “rational " are not anttheses. Cand ¥ ane involved in. 
‘botb, only is the Srst we have C > V, in the last ¥ > C. 
‘For even a“ rational" judgment depends largely upon the 
“ emotional ” organization and the mood of the moment : 
its roots descend into depths beyond oar penetration. On 
the other hand, in an action prompted purely by " feeling "— 
or by intultion—much is conditioned by the given situation 
‘and the given tocatnt of time, and manifold experiences are 
interwoven with the “feeling ”, 

‘We are notoriously prone to xive fox! fackwm a rational 
“ explanation "of our impulses to act: but these eitimately 
‘pring from the depths of the unknown and the unfathoos- 
‘thle, That we 30 easly succeed in our “ explanations * is 
ue to our farreaching adaptation to our environment 
(which we sbare with every organises) ; and we rarely 
‘become comious of how many interpretations say unsally 
‘be put upon our acts, noe of bow easily we could Sod w 
‘bole bundle of motives for any one of thes. 

Because instincts are so restricted, so ted down, 30 Bauited 
in their scope, many irrational situstions arise in the 
instinctive life of animals and man. “We never, for instance, 
sen ants, those wonderful architect, erecting a stmcture, 
however Jow, even when by this means they could. bring 
within their reach an otherwise unattainable srce of 
food. They try on the contrary every other foetbod, only 
fn the end to abandon their efforts if these are consistently 
‘unsoocestfal. In the tame way we see tbat although as soci 
animals they afe constantly eaisting ane another in all 
torts of situations, ants never belp cach other to remove 
sites und other parasites from the surate of their bod 
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‘preponderates. It is this that frequently renders the actions 
of insects incamprehensible to human beings. For much that 
in man is ralod by tradition and can be performed by the 
individual only sfterloeg peactce, in animals is conditioned 
bby instinct, and faultessly executed at the frst attempt. 
‘Bot we are, of course stil far from being able to say in 
‘each particular case of animal activity that here tradition 
ounded on V) is at work, and there instinct (K}. This 
‘problem opens up a very wide field for future investigation 

‘The notion of instinct efes all attempt to explain it; 
oe instinet, in common with other paychie attributes, came 
10 be pomessed by organisms in the same way os did their 
{ndividval organs. Instinct is, so to speak, the “ directions 
for the we of” the various organ. Why should the 
posseasion of directions for use be more mysterious, mare 
inexplicable, than the potiession of the tool to be used ? 
Tnatinet asd organ are equally unexplaioable. 

Jn ordinary speech inteectond activity is called 
“ conscious "instinctive activity “ unconscious”, On this 
‘point we must remark, however, that every act of roan is 
attended with same degree of consciousness. This degree 
oes not depend upon the relative amounts of V and C. 
tia just those acquired automatisms, which bave nothing 
‘to do with genuinely instinctive acts (the daily winding up 
‘of one’s watch, dresing and undressing) that are least 
consciously performed. AB to the real nature of the oon 
cioutness of aninals, we know cothing and can learn 
saothing. 

‘Taking as our basis the formula A =f (V, C), we realize 
‘that in baman resolves, even in extreme cases,“ emotional” 
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and “ rational " are not antitheess. C and V are involved in 
both, only in the fist we bave C > V, in the ast V > C. 
For even a“ rational” judgment depeads largely upon the 
“ emotional " ergunidation and the mood of the moment; 
its roots descend isto depths beyond our penetration. On 
the other band, in an action prompted purely by“ feeling "— 
ot by intuition —much is conditioned by the given situation 
‘and the given moment of time, and manilold experiences are 
interwoven with the “ feding ". 

‘We are notoriously prone to give fou factem a rational 
“ explanation "of our impulses to act; bot theve ultimately 
spring from the depths of the unknown aod the unfathom~ 
able, That we s0 ensly ticoeed in out “ explanations” ia 
due to our far-reaching adaptation to oor enviroument 
(which we share with every orguniam); and we rarely 
become conscious of how many interpretations may usually 
be pot upon our acts, nor of bow easly we could fod a 
‘whole bundle of motives for any one of them. 

‘Because instincts are vo restricted, 20 tied dow, so limited 
in ther scope, many irrational situations arise in the 
Instinctive life of animals aad man. "We never, for instance, 
toe ents, thove wonderful architects, atecting a structure, 
omevts low, even when by this roeans they oould bring 
within their reach an otherwise unattsinable source of 
food. They try on the contrary every other method, only 
in the end to abandon their efforts if these are consistently 
‘unacccessul. In the some way we soe that although as social 
animale they efe constantly sussting one another in all 
sorts of situations, ants pever belp each otber to remors 
‘ites and other parasites from the surface of their bodies 


2 INTRODUCTION 


‘this it left for each individual to do for itself, and in com 
sequence many 2 parasite is left undestroyed. It would, 
of coarse, be easy to exterminate them entirely if the ants 
bhelped one another with the business. 

Speaking quite generally, irrational situations arise 
‘whenever two instincts, which were they combined would 
‘Produce 4 purposive whl (the permanent advantage of the 
individual or the species) remain independent of each other. 
‘But irrational situations also arise whenever two instincts, 
acting independently of each ether, cause the individual to 
react in contradictory ways towards one and the tame abject, 
‘This can be observed not only in animals, but notoriously 
Also in the case of bun beings. In fact, absolute purposive: 
‘es 8 not found in any organise, 

‘At the conclusion of this introduction Jet soe mention, 
and dispose of a peculiar kind of error namely that anionals 
1 opposed to men enjoy complete liberty of action, and 
therefore tive in « paradise of untrameelled freedom. In 
sexual matters particalarly an idyllic unconstrainedness 
supposed to reign. The catchword of a romantic primitive 
condition has in this, a8 in other cousexions, cbtained wide 
spcead currency. All such talk is, however, founded upon. 
fancy unsupported by fact. Some kistorian might find it 
profitable task toinvestigate the origins of these and similar 
‘fantastic notions 

Primitive map, just as much as civilised man, bes hi 
ow strong inward and catward ties and inhibitions beyoa 
‘which he cannot go (Thurnwald) ; and the behaviour af an 
animal is determined in exactly the same way by the inner 
and outer restraints which are imposed upon it. Whosoever 
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‘belioves that sexual inbibitions do pot exist for animals is 
con the wrong road altogether, Ideas such es these are 
frequently the reslt of observations carried out as occasion 
serves on apes and lions imprisomed in the cages of zoological 
rardens (cf, loo Brehm, vol. xii, p. 436). Bat is it 
Permissible to draw conclusions applicable to the whole 
animal Kingdom from the behaviour ef a few separate 
individuals suffering more ot lees from claustrapbobia ? 
In other caoes an observer is misled by watching the ways of 
dogs and other domestic animals, who, as a result of their 
‘aseociation with human beings, have totally abandoned their 
snarmal sociat and sexual bebaviour, Again, certain oocu- 
ences are wrongly interpceted, and & conclusion drawn from. 
‘the behaviour of un animal in  singleinstance is applied in the 
first place to its behaviour in general, then to that of every 
‘animal of the samwe species, and afterwards, if possible, to 
‘animals in general. 

‘The common notion that inhibitions frst appear when the 
fbuman stage in evolation is reached, and that they distinguish, 
‘man from the " brute“, is without foundation. ‘The specific 
characteristce of man are foond in quite other spheres. 
Bates” in the evil and derogatory sense exist only in 
imagination, natin fact. Men are food of calling " brutes ” 
‘those animals which, when trapped or hard pressed, tum 
‘and defend themselves. But “ brates ” in the sease intended 
o not exist; what we do find are animals which act with 
‘great vigour both when defending themselves and in the 
‘pursuit of prey. 








TE ASSOCIATIONS. 


‘An association is formed by environmental factors causing 
‘8 number of animals, whether of the ame or of different 
specs, to gather together in one place ; the soere presence 
of other animals does not keep the individual at the place 
in question ; it i, therelore, soe factor in the environzvent 
‘which acts as the binding force. The aggregations of protozoa 
and small crustaceans which, under certain conditione, 
people in countless multitudes both fresh and salt water, 
‘are instances of associations ; $0 also are the collections 
of plant lice where the bond is merely & suitable feeding 
(grgund and not a socal instinct. The gathering of birds and 
‘beasts of prey round the fallen body of a Jarge wild animal 
In the tropics is an association, not 2 society ; ax also are the 
gatherings of many species round 2 watating place in dry 
datricts, 

Gruups of burying beetles (Neerophorns) gathered round 
the corpees of mice, linards, birds, ete., are to be clasted as 
associations. These beetles, alone or together, bury the 
dead body without themselves consuming any appreciable 
amount of it ; afterwards, however, it is invariably only a 
single pair of burying beetles that lays eggs therein, while the 
helpers, having done their work, withdraw; thus the 
decaying corpte serves almost exclusively for the nowrish- 
ment of the young which later emerge (Deegeosr, 2918, 

1“ 
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1p. 302). In burying beetles the burying instinct is invariably 
awakened by the sight of a caxpoe, whether the individual 
is alooe or whether others are gresent; eich individual 
‘thereapoc serapes away at the task on its own account 
without eny Kind of muteal understanding with its flow 
Inbourer. The elect ofthis instinct, which serves no tical 
‘purpose for the individual, bot only forthe ofopring of the 
Dic laying their eggs inthe corpee, is of peat importance 
in the preservation of the species. 

Collections of ciliated infusoria at favourable points in 
‘their environment are further instances of associations, 
‘The slipper animalewle (Parsmaciam caudstum) reacts 
positively to certain concentrations of CO, ix water 
(Jenmings, p. 200) ; the biological importance of this reaction 
{a that it guides the Paramacia to the aggregations of the 
‘bacteria which form their chiel nourishment. Now 
‘Paramacia themselves produce CO, ; it follows that in tima 
‘ever-increasing “' spontaneous collections" are formed 
‘where several Paramecia have chanced to collect. Thera i, 
therelore, no question of & social instinct which Brings 
‘Paramacia together into one place, as usedl to be supposed. 
The mode of formation of this particular association gains 
interet from the fact that we have here an association 
formed, 20 to speak, in 2 sef-<reated mili 

‘A sll. Surther instance of astociations is provided by the 
troops of migrating Temecings in the “ lemming years", 
‘The (probably ummated) mals travel alone, cach 
independently of ali the others ; the female seldom migrates 
(Brehm, vel. i, p. 263); only when a lange number are 
migrating, oc when external obstacles act as dams, do 
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we get the impression of 2 gathering possessing the 
characteristics of a herd. Tee direction of the migration is 
determined by the given environment, so that, ax a general 
rule, all the individuals travel in the sare direction, even in 
ifferent years. 


III REPRODUCTION AMONG SOLITARY ANTMALS 

‘The particular instinct which camses the members of 
social species to attach themselves to their own kind, ot 
in the absence of these, to other animals, i wanting in the 
volitery species. Most of the lower animals ead a solitary 
We If we disregard certain phenamena shortly to be 
mentioned, solitary animale never tek cut other individuals, 
‘Speaking generally they exist, each one for itvelf, in extreme 
isolation, even when extemal conditions throw them 
together in no matter how great a number, Only at breeding 
‘ime can we say that exceptions occur, in that the miale and 
female then come together Guring the one sextal act, only 
‘to separate again immediately afterwards. In those species, 
Towever, where the fertilization of the eggs takes placa 
‘without copulation there is aot even an attempt on the part 
of mate and female to come together. 

Fertilisation of the eggs without copolation on the part 
of the parents, that is to say without one particular male 
‘coming into actoal physical contact with one particoler 
feraate, oocars among many of the lower solitary animals; 
i occurs among numerous Coelenterata and siagworms, 
‘among the lower snails and the majority of mazine shell 
finh, among Echinodermata, Tenicete, and many fishes 
(Odsisenbeimer, pp. 120-22}. Eggs andspecm-cels are emitted 
0 the water, and there fertibicaton fellow. This emission 
‘takes place either without regard to the presence ar absence 
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of the other sex, or else individual members of the same 
species collect together beforehand in associations at deficte 
places. In the latter cane, whenever an individual discharges 
its sex substances this acts asa stimulns to the others, male 
‘and female alike. In many other species the male emits its 
sex substances into the water, and the sperma then penetrates 
{nto the female genitalia. In all thete cases where a particular 
male does not eater into any direct elation with the female 
there ean be no suggestion of the formation of « muateship, 

‘Among the solitary species in which paiting and copulation 
‘occur, the individual may perform the sexual act either only 
‘ace in its life, or repeatedly. ‘The majority of insects pair 
only once (eg. day-fies); spiders and some insects of the 
beetle, plant-louse, By and butterfly classes, pair, as a rule, 
tote than once. {a general these repeated pairings take 
Place pramiscuously, that is to say the individuals copslate 
‘at random with members of the opposite sex. Here, there- 
fore, promiscuity ix the general rule. In exceptional eases, 
Ihowever, among certain species of insects and spiders (mee 
Delow) mateships may also be formed. 

Tt is easy to show that promiscuity exists in the case of 
Alytes obstaricans. At each breeding seanon the female 
produces her eggs in threc or four separate layings. These, 
as they emerge fram the body of the mother, are ferttieed 
Dy the male, and the iatter immediately winds the whole 
laying, steinglike, round his hind legs. Thusit often happens 
‘that a make carries shout, st one and the same tine, strings 
of eggs belonging to severa! diferent females. in the case of 
the fish Calioninus bs, which lives rather in ussociations 
‘than in societies, the male and the female deliver eggs and 
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sperm while, with their abdomens pressed together, they rise 
to the rurlace of the water. Near the surface the fich, which, 
appear ta delight in copulation, separate, but after a short 
time go through the act again, sometimes with a different 
artnet. Promiscuty also obtains among many reptiles, 

‘True promiscnity occurs in the ease of the cuckoo, which, 
leads a solitary life Uhroughout the year, In this species there 
‘are two males to every female. Each male remains in its own 
sharply circumscribed domain, and the females rsarn from. 
cone male to another, often pairing with six different males. 
11 in altogether wrong to call this polyandry, for all the 
criteria of promiscuity are present. 


TV SOCIAL INSTINCTS IN SOLITARY ANIMALS 


‘Even among selitary animals phenomena of an undeniably 
social nature sometinses occur. On such occasions a social 
instinct awakens in them whieh does not manifest itell at 
other times. Thus groups of solitary animals are con- 
stituted for breeding, hibernating, migrating, and slecping. 

The swarms of dancing males formed by cettain soitery 
Insects, eg. midges, His, Neurepters, daylies, and Peridae, 
are breeding societies. The feaales probably scek out these 
swarm, and as voor a3 a fersle approaches one of them, 
several males throw themselves upon her; copsation 
cenwues, however, with only ome of the males. Among certain 
solitary insects, namely horsefies and some botterfies, the 
rales and females collect in highdying conspicuous place. 
Breeding societies are also found among certain sf 
of snakes ; tweaty or thirty individuals rll themselves into 
kind of ball and remain thus for hours, performing, mean~ 
‘while, the sexual act, pair by pai. 

Migrating troops are often formed by certain insects which 
normally Live in solitude : by caterpillars, for instance, and 
the larvae of other genera, by butteries, dragon-fics, and 
locusts. Different species belonging to the same genus may 
combine to form s single migrating troop. Within these 
companies the striving of the animals concerned to hold 
together is unmistakable ; in eansequence they travel over 
‘the grou or through the eit in sharply defined masses, 

~ 
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‘The reason why thete migrations take place is stil 
‘oexplained ; they ere not the result af a lack of food, or, 
at least, not always. Whenever, inbot weather, eoumber of 
locusts sit together in a eampact gromp they become re 
‘and more excited until suddenly they take fight in x body. 
Ta their course they attract to themselves every member of 
‘their own species, so that the swarm increases like an 
avalanche (Brehm, vol. i, p. 6). Thos what was 
‘49 attocation becomes a society. In addition to these ying 
‘swarms of full-grown individaals, migrating swarms of locust 
larva occur. With dragon-fies the migrating hoet increases 
in the same way as with locusts, since every dmgon-fy in 
the district traversed joins the thrang. 

‘Tha larva of Seians miliaris, a species of midge, lead, 
arule, a solitary Wife hidden in the ground ; at times, how- 
fever, they come to the surface, collect io lange rwarms, and 
fet out on migrations (hence the mame army-worm), It 
‘one scatters the migrating insects they gather together again. 
Tn contrast to the animals that T have named, lemmings 
migrate as solitary animals, in the mannex desribed above, 
‘even when they appear in large nucabers. 

Sleep societies occur among certain species of bees and 
‘wasps, as well at among butteries (van Frisch, 1918, 
Schrotiky}. During the day the insects ive apart, but in 
the evening the group in question always seeks cut the same 
place ; the sumber of individuals present varies a litte 
froma day to day ; it may thercloe be assumed that a few, 
at leas, sometimes spend the night in one place and same 
‘times in another. Only males and unfertilined females are 
‘members of such sleep societies ; the fertieed females Nive 
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‘trict solitude, and devote themselves to the care of their 
young. 

‘On certain occasions socal tendencies generally manifest 
themselves asmong the males of some Kinds of buterfiea, 
Trust is known that butterfly collectars can procure many 
imales of these species by exposing bere und there one or two 
tmalea Killed for the purpose. Other males then arrive and 
settle near them. But the assembled buttertiea da not 
appar to enter into any discernible relation with one 
another. 

‘Hibernating societies are found among various amphibiant 
sand reptiles ; thus in the autumn salamanders, slow warma, 
zards, and soakes of the same species seek out eomamon 
hiding places. But whether they are guided by 3 socal 
inatinet in an yet uncertain ; sometimes there can be no 
‘question of axrything more than an association, since mutable 
Ding places are nt very easily found. Hibernating societies 
alto oecst umtong certain solitary insects ; Heat, fo instance, 
luster togetber in buildings which ere woinhebited during 
the winter. 

In the case of amphibians it is impossible, according to 
Brelum (vol. iv, p. 26}. to talk of a couimon social life; the 
fact that they inhabit the same locality is the only bond 
‘Between them. And yet trogs, for instance, are adapted 
{or living in associations, and these componies of thers which 
animate lakes azd ponds poois and rivers, during the warm 
months of the year may perhaps with some justification be 
regarded as intermeriate between associations and societies. 
Frogs often begin and eed their croaking all together, as 
fanyone may bear for hitaelf. The ncise made by a frog 
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in jumping into the water (the oplesh sound, Yerkes, 1909), 
‘the eroaking, and the cry of a frog in pain acts as a waming: 
to other frogs; but no frog takes to flight belore it has 
itself seen the enemy. It is impossible to approech 4 {og 
in its native haunts if another nearby has already leapt into 
‘the water in flight. Noises other than those mentioned have 
1 enstining effect cn a frog, though it may wel have heard 
thee, 


V SPECIAL ANIMAL SOCIOLOGY: SOCIETIES 

1p this section we must discuss the socilogical behaviour 
of those animals which, either temporarily or permanently, 
live a social fe. I will endeavour in what follows to proceed 
‘with as little high-handedness as porsible in dividing vp my 
wubject matter, making divisions only as they become 
secessary ; Dut since natute knows no scheme or systems, & 
certain arbitrariness could not be avoided. It isnot easy to 
delimit the concept of " temporarily socal "animals from 
‘that of solitary animals displaying on occasion social 
instinct. The last mentioned cases bave already been dis 
ceussed above. Amang temporarily social epecies we will 
Include thase whose wembers consort with the opposite tex 
at least dusting a protracted breeding period, of which on 
‘ther occasions as well veek members of theie own or other 
species. The concept “ protracted ~ is naturally 2 highly 
relative one; bow { understand it wil appear in the course 
‘of my exposition. ‘The term“ permanently social animals 
explains itsel{; temporarily and permanently social spaces 
cannot be sharply divided from one another ; transitions of 
every kind occur. Inorder ta divide the “ states” of bets, 
ants, termites, etc. suitably from all other animal societies 
{for on account of the morphological and psychological 
Gifleentiation of theit “castes” these "states" are 
formations of an altogetber special kind), I shall in the frst 
instance discriminate between (A) species in which every 

* 
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individual normally attains full sexual éevelopoent, and 

(B) species in which the greater number, or the vast mojerity, 

of individeals are asexual, Le. the " state forming insects, 

A. Scans 1 waren Eveey Nowsat IeDrviBUAL BECOMES 
Carastz oF Rurnopuction 


‘Among the species all of whose members, apart {rons 
thnaraslites, are capable of reproduction, we may divide 
‘thoce in which reproduction takes place at fied seasons trom 
‘those which breed practically without interruption. The 
majority of social species ure included in the Sst category ; 
among them rutting periods alternate, ia regular yearly 
Totation, with periods of sexual inactivity. The second 
category possesses a peculiar interest in that st includes 
dbuman beings 

‘or members of the seasonal species breeding time beings 
with it a more oc Jess radical change in all their habits, 
Individuals which, until that time have led a solitary life, 
then attach themselves to partners of their own race; of, 
again, companies of anizoals which have been living peace- 
{ally together break up into separate couples and familie ; 
at the very least a radical reorganization of the berd occurs. 
In what follows, therefore, we shall bave to camsder (1) 
the behaviour of both temporarily and permanently social 
animals during breeding time separately from (2) their 
Dehavinur at other periods. Those species whose members 
live permanently mated are relatively least affected by the 
seasonal rutting period : yet even in their cast this period 
‘rings with it manifold changes in the daily conduct of their 
lives. 


‘SPECIAL ANIMAL SOCIOLOGY: SOCIETIES 
1 Bepeotstioa, 

Ts considering bebsviour during reproduction we must 
istingoish, between (01) relations to the other sex, and 
(a2) relations to offspring. The case (03) of those excluded 
‘rom repcoduction deserves separate attention. 


at Relations to the Other Sex 

Sexual intercourse amoog socal animals with seusonal 
rutting periods may take place ether (bx) by the mersbers 
gathering together and emitting thei sex mubstances into the 
‘water, as we Jave alrendy seen to be the habit of some 
Aalitary animals living in aseocations ; in this cave there it 
‘80 mateship and no formation of a family. Or (b} by each 
‘tnroel entering into separate sexual relations with ancther. 


br Tha Emission, in common, of the Sex Substances 
by the Collected Individuals 
‘The majority of fishes, cspecially the saltwater apecies, 
emit eggs and sperm loose into the water: fertitization is 
then Teft to chance. In this connexion the species which 
‘most interest us are those which live in swarms ; among 
‘them itis common for the females to swim above the males 
daring spawning so that the eggs as they sini must pass 
through water saturated with semen (Brehm). 








ba Individual Sexual Relations 

‘Sexual intercourse between one individaal and another 
may either take place (et) promiscnously, or (¢2) 8 mateship 
‘may be formed between two mesnbers of opposite sexes. 
Either such mateships are strictly adhered to by both mates, 
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‘or agsin both may adopt promiscuity. In that case 
promiscuity ag an accessory phenomencn stands cide by 
ide with permenent mateships as the rule. If one ot both 
of the parents remain for a time with the offspring then the 
matethip gives tise to the family ; but many parents forsake 
the eggs before the young emerge. 


et Promisacty as the General Rule 


We met with promiscuity as the normal form of sexasl 
intercourse among tolitary animals, isects in partictlar 
farther among fishes, ampkibiaos and reptile, and in the 
case of the cuckoo. Promiscuity among gregarious animals 
4 extremely rare, Formerly people were inclined to take it 
for granted that within a berd the sexual act is performed 
indiscriminately between the individual members (fora time 
this was quite wrongly supposed to be the castor amoug 
Primitive races). It was imagined that if at breeding tne 
any male came togetber with any female within the Berd 
opiulation at once ensued. 

Some species of linards living gregarioully adopt 
‘eomiscuity. True promixcuity appears to exist arsong bats 
which live greguriously ; in any case several males have 
been obterved to pair, one after another, with the same 
female; ther males which happened to be present at the 
tame time exhibited complete indifference. Promiscity ia 
‘ld to have ruled among North American bisons; bat this 
assertion must remsin « matter of controversy. The North 
Aroercan cow bird (Afolathras ate), which tives groasonsly 








‘interesting that thie bir ke oar cuckoo, is » partite so 
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far as hatching out the eggs iz concerned. Promiscuity very 
probably exists among black game and capercallies, While 
the domestic cock, asi well kmown, keeps his hens together 
‘throughout the year, among the two last mentioned sperics, 
during palring time the male forsakes immediately after 
‘each copslation the females which had collected at the 
‘pairing ground. Capercaillies have, on an average, four, and 
Diack cock eight hens. Apart from the short periods daring 
‘which they mest every day at the pairing ground, the sexes, 
‘in this cane, lead « perfectly separate life (Dela, p. 473)- A 
polyeynous mateship is not formed, a8 it ix among certain 
‘other gallinaccous birds; and it is quite possibie that 
‘individual hens seek out the pairing ground now of one male 
‘and now of another. Over and above this there are black 
cock that @y from pairing ground to puting ground, fighting 
there with other males for the favoar of the femele. 
‘Accocding to Nawraans (vol. vi, p. 264) pairing takes place 
promixsously among rly (Machaer jugnes), which live 
{in societies, 

Promiscuity in emerted to exist emong arguseyed 
Pheasants, quails, and also amwng hares. But perbaps 
permanent partnerships are the rule here too, and their 
‘eintince is overlooked by observers only because the 
partners da not abide by them overtictly. Promiscuous 
Ihabite were long ascribed ta foxes, but it has aow been 
established that they live monogamously (Brehm). The fact 
that house dogs pair promiscuousy is x consequence of their 
domestication, secing that the speca) conditions of their 
amociation with men prevent any permanent mateship. 

Teas never been ascertained whether polygyucus mating 
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‘takes place among wiki pigs in the breeding season or 
whether promiscaity is the rule. The latter is frequently 
started. At breeding time the males, which otherwise keep 
‘to themselves either alone or in separete herds, osite with 
te herds of the females, these latter being accompanied by 
the sexually undeveloped young. Long-drawn-out battles 
‘then take place among the tales, which result either in the 
removal of a rival by ove of the mafes, or the mutual 
toleration by two equally strong males of one another's 
Itesence within the same berd. Tn this last instanor it ie 
conceivable that promiscuous pairing ensues {it might be 
‘Permissible to speak of some kind of group mating ” here), 
t, again, the right of possession over the difleent (emales 
muy have bean strictly delimited as between the rivals, 

‘The greater numberof fishes exit eggs and sperm into the 
water without the male and female thereby entering into 
‘any iovdividual relations with one another. This, however, 
is not always the case; among perch and other species, 
‘the femabe lays its eggs and several males then discharge 
‘heir sperma aver them. Tf the females lay eggs more than, 
‘once during one and the sas period of sexual activity, then 
‘promiscuity and not polyandry exists. 

Sticklebacks and Gobiut belong to the fishes which live 
in swarms, males and females together, except dating the 
pairing season. At the beginning of the breeding peciod the 
rude isolate themedives, and each on then builds a nest 
within a ciscumscribed area which is thenceforth stoatly 
defended agnizst every intruder. Whea the nest is finished 
‘the male fetches some femaie, which thereupon lays a few 
egpinit. The male then fertilzes the eggs. On the next and 
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following dzys the male again regularly fetches another 
female, until a considerable umber of eggs has 
‘been deposited. The females in this way lay their eggs in the 
neats of different males, 


2 Machips 

‘As against promiscuity we may contrast matcahips. 
‘These may be monogamoss, polygynous, or polyundrous; 
the last is rare. Mateshipa are either (x) seasonal, that isto 
fay the partners is dissolved at the end of the rutting 
seabon, or they are (#1) permanent or enduring mateships, 
when they outlast the periods of sexual inactivity which 
recur each yeur; among many Birds of which seasonal 
reproduction is characteristic, the mceogamous mateship, 
‘nee concaded, lasts throughout lie wntil death separates 
the cates, Mateships are either wlitary, in which case the 
male separates himself and his mate, or his barem, from. 
others of his own kind, or several matedhips (whether 
‘monogamous or polygamous) join together to form & eox- 
‘munity. Permutations and combinations of these different 
possiblities yield several extegocies, Unfortunately our 
Iknowledge is tll very imperfect; thus in respect of certain 
species we do not know whetber they live in seasonal or in 
permanent mateshipa. Such doubtful cases will be mentioned 
later in their appropriate connexions. 


21 eel Hetatie 
Seasonal mateships do not autlast the breeding period, 
‘this owing to the fact that members of the species con- 
‘cerned live a year at most, or thet, in the case of animals 


SOLITARY SEASONAL MATESHIPS a 


living longer than year, 2 uew partuer is chosen at the 
‘beginning of exch breeding period. Seasonal mateshipa may 
‘be either (+1) solitary, or (ea) within the herd. 
ei Saltery Seasonal Matehips 

In slitary seasonal mateships the partners, inked together 
‘in (fs), monogamy, (/4) pelyeyay, o¢ U3} polyandry, live for 
‘the time & colitary existence, and de not eater into relations 
with others of their own kind. 


SL Mowgany 

Monogamous solitary seasoual mating is found among 
8 number of beetles. In these species miaie and female 
remain together throughout » summer, copnlation taking 
place several times; the couples live, at most, in 
ansociations, not in societies. Only i the case of a very few 
inveets does the life of the iadivigual, after it ix ful grown, 
last more than u year (Korschclt) ; it is, therefore, pectectly 
justiGeble, wherever mateships axe formed, to speak of 
seasonal mating. Is the case of the dung beetle (Minotaurns 
typhorus) the method of forming a mateship i for the female 
to choose one out of a cumber of males; she always knows 
‘him again, and keeps by his sde {Doflcin). The lamelicron 
Destle (Adeuchus sacer) lives paired with a soate withio an 
association formed cear « favourable feeding ground. Male 
‘nd feazsle co-operate in making their pills of dung, and these 
they defend aguinst other members of their own species, 
later using the pills as food for themselves or their offspring. 
‘Among wood-bering Passalide and other bectles, the 
monogamous parents feed the larve and guard the 
hrysalides, 
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‘The male and female of water spiders (Argyroncs) remain 
together throughout the year also oertsin species of crabs 
live together in pairs (Doflen,p. 467). Whether among water 
‘spiders and the crab species in question the case ia ont of 
seasonal or permanent mateahips has not yet been 
Aetermined. 

‘Seasonal mating occurs mong certain fish species, Thos 
the female salmon lays its eggs and they are then fertilized 
at intervals by the male which remains present whilat they 
are being laid (Brehm). Rivals are driven off by the male, 
During the Sghte which occasionally arise it sometimes 
Ihappens that young males arrive und fertilize the eggs: 
‘these play the part of tert gaudenies, ox young deer do in 
similar circumstances (accessory promiscnity). If the fulle 
‘grown male tects his death, the fexale fetches another to 
the spawning ground (seoocd mateship). Tt is inadmissible 
to regard this as polyandry. Societies formed by shoals 
‘of small carp (Rhodews amaras) break ap at pairing time inte 
monogamous partnenbips, only to collect together aguin 
after the time is over. Graylings (Thymall) contort 
‘together in pairs daring the breeding season. Among Labrus 
and some CicNide both parents protect the eges and supply 
‘the young with food. 

‘In many amphibious species the couples seems to cling to 
four another at paisiog time with great aflection ; bowevet, 
‘they separate at the close of the Beeeding period (Brehra). 

Riinodersa, for instance, live mencgamously. The 
female lays eggs repeatedly, one or two ata time, at intervals 
which may extend to several days, and after their 
fertilization by the male collects them into a gular mci 
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Some reptiles five im pairs during the breeding season ; 
cobras, Cyshwrs, wall lizards (Doflin. p. 48}, also emerald 
Iisarda and pearl lizards usually Eve together in pairs 
‘throughout the brending season (permanent mateship ?). 
‘With some birds the mateahips do not ontlant the breeding 
season ; 0 that 2 fresh mateship is entered into with = 
&florent individua! at the beginsing of each euch period. 
Some mammalian beasts of prey live monogemously but 
none througbout life. In certain cat and marten species the 
‘two sexea consort with one another both daring and after 
the breeding period in order to protect and noarith the 
‘young. In the case of tions fresh mate is chosen at every 
rutting time; daring pairing time monogamy is the rule, 
Male nod fecale jaguars live together manogumously for 
four oc five weeks ; during the rest of the year they lead a 
solitary lle. Foxes live monogumously ; the female accepts 
only ope suitor and the father (contrary to earlier belit) 
defends the young and brings them food. Welves live in 
couples during the spring and ia packs during the winter, 
Wolves, foxes, and bears live mated for « oertais period 
‘even after the actual rutting time is over (Doflein,p. 479). 
‘tis uncertain whether seasonal or permanent mating is 
the rale among certain other mammals These appear in 
couples throughout the yaar, and are accompanied (ora time 
by their young. The species conceraed include certain kinds 
of dolphins, Sivewoidei, pigs, deer, aud antelope, also 
apparently the blue whale. It seems very likely that for some 
of theee species, especially the small antelope, permanent 
rmateship is the rue. 

(Our ignorance about the duration of some animal mate~ 
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ships is in part due to the fact that we have not yet eny 
‘exact information about the rutting times and laying periods 
of many lends of tropical wild animals, The reason for this 
is that the majority of bunters sally forth with a purely 
sporting interest, i.e. they aim at the destruction of a large 
‘noun of garne in the shortest possible time, Unfortunately 
‘the only method kmown to the majority of men of dealing 
‘with the eniesal creation, in so faras it Is not a question of 
‘purely domestic animals ia that of shooting them down or in 
other ways doing them ta death. Accotding to Berger, the 
assurmption that African wild beasts breed throughout the 
year is false; on the contrary, breeding time falls, generally 
speaking, in the dry tenson ; bt this differs in diferent 
resigns, The length of the period of gestation varies with the 
species; and, correspondingly, the rutting time varies from 
species to species. Animal kept in confinement naturally 
do uot afford a reliable source of fnforsaation in consequence 
‘of thei completely altered external conditions. In opposition 
to Berger, Schuster believes, amongst otber things, that at 
east in the case of certain antelope species, 20 periodic 
Theat occurs, and that consequently the breeding period 
extends over the whole yenr. (With regard to zebras and 
rbinoveres see below.) 


ft Poyomy 
‘Seasonal solitary polygynous matechips exist among’some 
‘bark beetles. The male establishes a sart of nuptial chamber 
‘under the bark, one siter ancther » number of females 
‘enter it, and each after the resulting fecundation gaawe 
out a hatching place in which she lays ber eggs. 
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‘Many maumals, too, Eve in such mateships. The following 
Dehaviour is typical of many species: outside pairing time 
‘the males do not concer themselves with the females, but 
live an independent life, either singly or in troops. When 
wating time arrives they sock ont the females and either 
attach themselves to the troops of the latter or collect 
‘together the largest number of females they ean, and fight 
every vival. Only young males incapable as yet of repro- 
duction are tolerated. Amoog Indian buftelo the herds break 
up at the commencement of paizing time into small bands, 
cach gathered rood one steer. In the following remarks 
‘banda of females, guarded by e single male, and sometimes 
accompanied by other immature young males, will be 
described, for the sake of abortness, as "hares", It is 
characteristic of the seasonal barem that it iv abandoned 
by its overlord every year at the end ofthe breeding period. 
‘The harem either scatters to the winds (eg. umong <lks) 
for remains together an a“ berd of mothers. It should be 
stated in regard to the organization of a seasonal solitary 
hharem, that in certain cases the leadership of the herd is 
taken over by the male overlord ; on the other hand this 
‘kines is often left to an old and experienced female who 
slso presides over it during the period of cexual inactivity, 
‘when the male has long since taken himself off 

‘Among stage at rutting time the strongest male drives off 
‘al younger malas and sivale from the herd of femiles, 
‘comprising from six to twelve animals, which he hes selected. 
‘The herd is invariably Hed by 2 female, und all the other 
feesales follow her guidance. This leadership obtains even 
uring rutting time. During the vigorous battles between 
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‘the principal stags, the younger cates sometimes stealtily 
enter the herd and cover its female memubers; they likewise 
appear when the olé ales have become impotent, and 
‘then themselves cover the females (the two last-mentioned 
instances should be rated as accenory promiscxity). Sexual 
ectivity takes a ximilar course among other deer, among 
‘many antelopes, amang wild sheep and wild goats 

‘Among Indian elephants, mouiilon and waterbuck the 
snagern also pomseases a female Jeader. The function of the 
accompanying male is then merely to possess the females, 
In eater times suck u harera of elephants consisted of thirty 
‘or forty full-grown females; that today much smaller 
Iharems are encomntered is due to the severe persecution 
which elephants have suflered daring the last few decades. 
We find solitary ares among most deer, among many 
antelopes, umong wild goats and wild sheep, without it 
‘being posible, vp to now, to establish with certainty 
‘whether in every case the male or the female takes the Iead. 
‘The information we at present possess ia to sone extent 
self-cootradictory. Among gaur, a species of Indian wild 
Dufitl, every herd of from eight to ten head contains, 
‘outside rutting time, two herd bulls. At pairing time an 
otherwise solitary bull joins the herd, who proves himself 
‘more than a tatch for the berd balls and rules uarestrained 
a long as the rut lasts. In spite of his presence, the berd 
‘lls usually remain with the herd, 

‘Wild cock pheasants éeom to ive menogamoualy and the 
snake takes a share in the reiting of the young ; on the other 
‘hand, halt-domesticated pheasants are polygynaus, end tho 
‘male, in this instance, does not concera himoelf with his 
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flepeing ; when bis sexual instincts are satis he thus 
fessakes the harem which he has gathered; the females 
weatter and devote themselves, each independently of the 
other, tothe care of ther young. The behaviour of black 
ame and capercailes at dancing time apparently lies om 
‘the bordeline between polygyay and promiscuity, as 
wwe saw above. 
3 Pelyondry 

Polyandry is rare (Deegener, p. 298); i occurs, o far ax 
‘was abla to see, omly os a form of soitary seasonal msatenhip, 
and so should be treated in this context. It i invariably 
connected with the fact that ia the species concerned the 
males are comiderably salle thes the females. Among 
Aleippe, « cicripod belonging to the race of crabs, the females 
live as a rule in associations ; from three to twelve dwarfish 
males join 2 female and remain with ber through life. Tn 
‘the case of the worm Boneliia up to eighteen males attach 
themselves to every female; here, likewise, the males are 
lixproportionatsly small compared with the female 
Polyandry also exists among certain spiders, where two 
rales attach themselves to cach forale and copulate 
repeatedly. 





12 Srasonal Mateshipe within the Herd 

‘The diferent types of seasonal solitary msateships have 
‘been discussed in the previous section ; much mateships 
‘occur when a monogamous couple, which have united for 
‘one breeding period only, oF when the polygynium or the 
polyandrium remains soltary. There are, however, cases 
‘in which the individnals united in a seasoal mateskip 
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remain members ofa large: herd unit. tn these instances the 
‘hard af sexually inactive animals undergoes a reorganization 
tthe beginning f the sexual peiod ; it does not, bowever, 
disparve into separate portuersbips, on the coutrary these 
continue to keep together. Those seasonal roateships united 
to a larger unit are either (fi) monogamous, or (f4) 
polygynous: no case of polyandry has ever been known. 





Si Monogamy 

From the nature of the case itis frequently very dificult 
to decide whether the mateships of gregarious animals are 
seasonal ot permaneat, whes the asimals in question are 
monogamous and yet do not abendon their communal 
Me during the breeding period. To get unimprachable 
results one would bave to mark paired animals in some 
‘way which leaves them tnharmed and thea watch them. 
carefully from year to year. 

Many rodents which construct thelr burrows colony- 
fashion, and which obviously have dealings with one another 
inside these stationary societies, have been found at breeding 
(me in theic burrowing places in pairs, eg, marmot, rabbits, 
Prairie dogs, chinchilias, beavers, and rats, Since rabbits 
are now said to live ix mateships that fast several years, it 
aay be conjectared that this also oacurs in the cate of one 
(or otber of the abovernaimed rodents. The oryx antelope 
{Dofleic) and soany whales live monogamously within 
wandering berd groups. The Beluga whales live in this way 
fn schools within which the animals live in pairs, accom 
panied sometimes by 2 young one. Steler’s sea-cows 
(Riytine stellen), which in theic time inhabited the Behring 
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Sea, and are now extinct, lived monogamouily within the 
Tueed unit. Their discoverer, Steller, reports that a tuale 
came two days ic succession to the beach wire the female, 
‘which had been killed, was tying (Bebo). Further, the 
seater (Catas) ives monogamously in » herd wait ; male, 
female, and the young which belong to them keep together 
within the grosp. In all these cases, as I have already 
remarked, it i not certain whether we should speale of 
‘easonal oF permanent mateship ; were the later proved 
‘true in one of other cave, thea the species concerned would 
have to be classed not here, but under a beading to be 
discussed later, 

‘Many birds, as is well known, nest in colonies. Thus they 
do not abandon their gregarious mode of life even during 
‘the thee of incubation ; it i above alla social instinet, not 
the specially favourable natare of the enviroment, that 
forceu thein together. It is often doubtful whether we bave 
here a case of seasonal or permanent mateship, But sinoe 
the majority of binds Live in mateships we wil leave all bird 
colonics to be considered together in their appropriate place ; 
Jet it mace, nt this point, to hint that perhaps one day the 
existence of veasocal mateships among one or other of the 
bird species which hateh in colonies, will be established 
‘beyond doubt. Among Central European swallows, which 
‘est in colonies, the couple remain together often during 
one incubation only, pairing afresh for the mext. 


fe Pobpay 


‘The casts in which seasonal polygyny occurs together 
‘with the continued existence of the herd as a unit are easier 
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to establish. The structure of a herd of sexually active 
aximals differs considerably {rom that of a herd ducing the 
asemual period. At the peciod of sexual inactivity the 
sexes uot infrequently divide into seperate groupe, or at 
Teast hold togetber in two distinct bodies within the herd. 
‘The awakening ofthe sexual impulse brings aboot « complete 
alteration in so far as the herd now consists entirely of 
hharems. Let us take seals a6 an example, In the species 
Callorkinus, the Saryielding seal, the bulls live separately 
‘in herds in the open sea, and so, to « certain extent, do the 
bachelors, te. the males which have ot reached pairing 
‘age; these bachelors also appear sometimes to attach 
‘themselves to the herds of females with their young, At 
the beginning of the breeding season the old bulls are the 
fist to come to land, where they occupy their secustorsed 
socks ; later the troops of females appear, and immediately 
the males begin to collect together harems, mambecing 
‘usually from ftteen to ewentysSve, and at the most forty, 
{eeaales (Doein ee itastration, pp. 475-2). The females may 
be either about to be delivered, or if one year old oaly, still 
virgin. Furious fghts then take place between the mules 
ntl gradually a balance of power i established and the 
sights of each animal are defined and recogained. The old 
‘bulls, defeated im combat and driven of, and the bachelors 
prevented from pairing by the lords of the harems, bold 
‘themselves in two separate groops. When all the cows bave 
‘been coveted the barems are dissolved and all the animals 
‘betake themselves again to the open sta, Reproduction 
follows precisely the same cuune among other species of 


PERMANENT MATESHIPS a 
Poca hina 

‘What serves te characterize = permasent mateship is 
‘the fac thatthe partners hald together either through severa! 
‘breeding periods of for the whale of their fives. Permanent 
mateships may be either monogamous or polygynous. 
Polyandrovs partsersbipe, which comld be described at 
forms of permanent mateship, are so far unkxown, Both 
monogamous and polygynous mateships may be either 
(aa) solitary or (ea) comprised within more or nus extensive 
Iherd comaonities. Permanent monogamoss mateshipe 
‘occur both among species with uninterrupted, as well as 
‘among those with periodie reproductive activity. Tbe 
latter case is especially noteworthy because among species 
‘with regularly interrupted sexual activity it eannot be the 
‘sexual impulse alone whieh olds the monogumous couples 
together throughout the year; me I have already said in 
‘the introduction, « secama instinct is secemsary before a 
‘rue mateship can be fortoed. 


21 Soktary Permanent Matesips 
JL Moncomy 

‘Monogumous solitary permanent mateships are character- 
lati of many bird species. The coammon raven and waciber- 
fest birds of prey live in solitary couples throoyhoat the 
Year, and do not migrate to more temperate zones during 
‘the winter. Other birds of prey and also partrdges do not 
migrate, and while being stiely monogamocs (mating in 
some caves, like the partridge. for life) gather togetber into 
flocks during the winter. On the other hand gebes live 
permianently in solitary couples which migrate together to 
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the south, and together come back again. Other birds, 
on the contrary, travel in focks to warmer regians, although 
‘the couples not uncommonly remain tnited within the Bock. 

‘Araong chafinches returning from their winter quarters, 
sales and females fy in separate flocks, the roles about 
4 fortnight abead of the iemales; the “divided couples 
usually meet one another again at the old hatching ground, 
cach bird there rediscovering its old mate. In some parts 
the males remain behind throughout the year while the 
females only migrate, so that in much cases the monogarvous 
‘mateship outlasts even a winterlong separation of the mates, 
In many species the couples, om their return, seek out the 
tanve spots, if not the same nests 

Permanent matcship, among vome species, does oot last 
1 liletime ; amaong othecs, om the contrary itis tecinated 
only by the death of one of the mates. In many bird species 
lively battles are fooght between the males for possession 
of the females; and im the case of species which commonly 
‘aie for lite it may happen that an unfavourable insue costs 
the defeated bird hiv mate (Hetiazis). In some species 
the female vigorously supports her mate in battle with a 
‘val, Sometimes the mates are greatly attached to one 
another; this, fold nightingales, which have paired belore- 
bhand, are imprisoned, they regularly die; whereas younger 
birds, which have not paired, can endure captivity (Beebo). 
Widowed birds pair again, both in a wild state and in 
captivity if suitable mates are available. Among statis, 
and some birds of prey, if one partner perishes the surviver 
is said to seek out a mew mate so that with the help of the 
latter it may complete the rearing of the young (Doin). 
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‘Aamong other species of birds, an the contrary, ons parent, 
alone brings up its offspeing ; whilst in yet other species 
‘he father, at least, cannat do this mnsided. 

Monogamy is either strictly obse-ved (cranes, geese, ond 
swans), oF ne ofthe two mates percits hime an oocasional 
infidelity (accessnry promiscuity). Cases have been Inown 
in which a female stork, alseady paiced, has allowed itself 
tobe trodden by a strange male. Coots live monogumously, 
‘and the couples bold together apart from other birds during 
the period of incubetion, though an unmated hen may lead 
‘the male into a passing infidelity. Contrary to what used to 
‘be asserted, and in contrast to related species found in 
Sout America, the Airioun ostrich is monogamous (Brehm). 
‘The male arranges the nest, and male and female relinve one 
another duting incubation. As thete are more females than, 
‘males, the airplus bens wander aboot end alow themselves 
to be mounted by tales which have alveady paired ; these 
females, since they do not arrange & nest for themoelves, 
Tay theic eggs im any nest they come across; thereupon, 
battle with the rightfal owner may take place over the 
nest, in the course of which all the eggs may possibly be 
destroyed. Outside pairing time ostriches live gregarioutly ; 
Ihow long the mateships last bas not yet been ascartained. 

‘There ate many mammals of which we cannot yet sy 
‘whether their solitary stonogumous mateships are seasonal 
or permanent. Solitary permanent mateships stom, atleast, 
to occur among the various species of rhinooeres ; the sama 
applies to some apes, and their hybrids, According to Vols, 
‘the orang-utan lives in solitary permanent mateship. 

‘The pertuanent mateships of the rhinoceros are possibly 
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connected with the fact that, according to Schuster, these 
animals breed uniateruptedly throughout the year. Deeg, 
it is trve, asserts that in this cate, too, breeding is periodic. 
Tn the same way permanent mateships among spet exe 
rendered more probable by the fact that, for some species 
at least, it is finaly established that the males never lose 
‘heir repeoductive powers, and thet the females menstrunte 
at monthly intervals throughout the year. But even io 
these cases the impulse, already alluded to, prompting the 
formation of 2 real mateship should not be altogether lost 


sight of. 
fa Palsy 

‘The domestic fow! provides a typical instance of solitary 
tnd permanent polygynous mateahip, since the cock keeps 
‘is hens together throughout the year. In the case of the 
Nanda, the South American ovtrch, the cock bird lives 
ring breeding time with a flock ef hens, numbering from 
‘ive to seven, Inside an azea which be bekis throughout the 
period against every other member of his ewn species. The 
Then lay all this eggs together in one nest, bot incubation 
is doue by the male alone. During the time of incubation 
the bens reiain together within the area held by the cock 
bird, First of all the chicks alooe follow the father, and the 
‘hens join them later on. When batching time is past several 
polygynous families, with the chicks belonging to them, 
collect together in larger groups ; nevertheless whereas the 
family tie holds fest beyond the breeding period, the tie 
‘which holds the larger union together ia looser, far the 
separate families atfach theraselves now to one and now to 
‘unother flock, During breeding time thea, the Nandy lives 
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in solitary polygynous mateshipe, and theee mateshipe 
ae permanent because they continue in existence during 
the period of sexual inactivity when the birds congregate 
together with the members of other family sits, 

‘Among mammals each herd of guanacos and viconad 
consists, both during ang after breeding time, of a muzsber of 
‘females and one male ; only young males a3 yet sexually 
‘undeveloped are tolerated by the old ale. The latter leads 
the harem, Iooks after ite wafety, and covers is retreat, Tf 
the male is killed, the females, Jett Ieaderteas, wander about 
wales. 

‘Among primitive Asiatic wild horses each berd consists of 
‘© mallion and his harem, which cootains from five to fifteen 
mares. Herds of rebras are organized in the same way : if 
the atalion perishes the mares are received into another 
bharem (Schillings), Several herds of sabres, each made up 
sta stallion and his barem, may temporarily unite into larger 
Iherds {see below); such groups are, nevertheles, but 
lonely connected, and break up easly into their component 
parts, the separate pelygynous mateships. During these 
temporary alliances each stallion watches jealously over his 
bbarem. Amang zebra there in no ttle time for parturition ; 
‘Deeg. has observed eaverings ta take plaoe and foals to be 
‘vom at all tines of the year. 

“Where, as in South Ameria, the domesticated orse Lives 
in a semi-wid state, every stallion is given from twelve to 
‘Sghteen mares which be holds together. Each group lives 
apart, and keeps te itigf, and should the groups, by any 
chance, merge with one another, . as the reslt ofa large 
number of harves being diven together, the vecious troops 
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jramediately separate ont agsin. The surplus stallions ere 
teided, and these geliings keep apart in herds of their awn, 
‘AU stallions, even those whieh hitherto bave passed their 
lives in a stable, show the instinct to collet together & 
‘number of mares and posares them (Brehm, vol. 14, p. 699), 
sand the latter offer no resistance ; clearly then bot mares 
and dallicas poses an inttinct for such polygynous 
mateships 

‘Among ons of the Asiatic species of wild ames, the herd 
lender is Weise a male ; and the older he becomes the moce 
‘mares be gathers about him, the mumber varying trom three 
(ofilty, If the male is killed, the berd bresics up. With the 
Nubian wild ast, ox the contrary, itis aid that the herd, 
which comtuina from ten to Steen mares, is Jed by an 
ld mare (Brehm) ; such » harem, bowever, is ways the 
property of a single male, who obstinately defends his 
rights. 

Every berd of kangaroos frequents specia) grazing place, 
‘and vorietimet more than one, these being linked by well 
(rodden pathways. One and the same herd remains 
constant unit a2d does not mingle with others. Bach is 
Jed by an old male which it fellows blindly, either when 
grazing or when in fight. When pairing time begins, the 
leader claims the females belonging to bis herd as bis own 
‘property, but the claim is not allowed without feroe battles 
with other males who bave come to maturity since the 
Previous breeding period. These bettles may result in the 
‘breaking up of one herd into several, which thereafter exist 
5 separate units, cach led by « male. 

Solitary and permanent polygynows mateships also occur 


PERMANENT MATESHIPS WITHIN A HERD 47 
‘amuug some apes, ¢g. emoag macaques ; the barde forming 
‘the harem is always led by @ male, end contains from ten 
4o fifty animals. Some writers bave called this leader “ the 
pacha, He suffers no other mule near him, and any 
rebellious animal is discipined with kicks and cufis, In 
climbing, the members of the horde are careful to keep to 
‘the coute taken by the Yeader, end the whole procesion then 
goes through identical movements at amy given place, If 
the leader is Killed the herd becomes completely helpless, 
‘According to the authorities on this subject, each such 
herd is believed to consist of the ramifications of a single 
family ; and the leader is caicoed as its founder ; this, of 
‘course, is merely an hypothesis. Dring the vearch for f000, 
the leader keeps guard, and in case of need warns the herd, 
which thereupon takes to flight. During the retreat the 
leader, from time to time, looks back at the parsaer. Each 
horde unually clings to a special area, which it never 
abandons. If two hordes encounter ove another the leaders 
sometimes Sight a duel, and if one is wortally wounded his 
are may well join in the fray. Brehm reports thet 
‘occasionally one horde wil atteck another and drive it from 
Sts dwelling place (which, in India, in sometimes an ancient 
temple). 








2 Permouent Metnkipe within 6 Herd 

‘Permanent wateships within a larger unit are of special 
interest since human marriages must be lasiied under this 
Yeading. Among asimals such mateships may be either 
(2) monogamous or (f) polygysous, od the same in trae 
of men, 
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ft Moncgony 

I shall discon the subject of permanent monogumous 
azateships within a hetd in special detail becasie sociologists 
insiat that such mateships are unknown ia the animal king 
dom, and“ therefore " conclude that, as found among men, 
‘they are purely arbitrary institutions having no “ natal 
foundation. This is ove of the mumarons cases where sodlogy 
{a called in, quite wrongly, to corroborate some purely 
fictitious assertion. 

‘According to the interesting (acts stoertained by 
Reichesow, the gorilla cones under this heading, The 
‘West African gorilla lives in bands anraberiog from ten to 
twenty, the Rast African in bands numbering from twenty 
to thirty animals. During the day the herd seatters over a 
fairly wide tract of country, but reasernbls in the evening, 
Each gorilla builds a nest for the sight, thove of the full 
‘grown animaals roeasaring fram two to three metres acroms, 
From the arrangeruent ofthe nets relatively to one another, 
Reichenow was able to arrive at important conclusions 
about the family life of gorilas. In the virgin forests of 
‘Northern Aion the nests ere buit on the ground; only 
{females with very young offspring build their nests about one 
tnd « hal! metres abore the ground. In the south, on the 
‘contrary, the females and the younger animals slone build 
‘ests, and these are placed from Gve to six metres up in the 
‘trees: the males spend the night on the ground without a 
nest at all. Apes belonging to the central region seem to 
‘occupy a middle postion, since iz their case some members 
of a herd will build a nest near the ground, and others one 
from three to five metres above it. A shelter agninst rain 


fancver provided. The zest is used always fr one night only, 
and in the moming, ox departure, is not infrequeatly 
‘efouled with excrement. Accotding to Reicheuow, nest 
bailing probably depends entirdy upon tradition, and act 
upon a sharply defined and specialized instinct (as among 
birds), for ocly gorilas captured after a certuin age show, 
in captivity, any ineination towands arranging a bed, a 
thing never found when the snimals are taken very young, 
feom their mathers. Perhaps, then, a difference in tradition 
is responsible for the fact that gorillas build diferently in 
the north and in the south. Kabler, however, in the course 
of ‘his investigations with chimpancees, came to the 
conclusion that nest building astong this species is purely 
instinctive (vee below). 

‘According to Reichenow (p. 16), the gorilla Lives not 
polygynonsly, but monogasnously within its hordes (this 
contradicts Zenker’ assertions) ; the sexes do not asmociate 
merely during each breeding period, bt remain together 
during many years. The half-gown apes evidently stay 
for a long time with their parents, perhaps even until they 
found a family of their own. The horde therefore conssts 
of a number of manogarsous couples and their offspring. 
1 is not Known in what family edationship the members of 
a horde stand to one another. Reichesow observed that a 
lhorde is never composed of more than Gve families. This 
‘vision into famities is expressed even in the dally arrange 
‘ent of the nests. Reichenow found that in the northern, 
region the aests of « horde were arranged not icegulatly, 
bide by side, but in ordered groups, which were divided 
by spaces from aight to fifteen matres wide. Each group 
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contained two lange nests, thote namely of the two parent 
pes, and from one to two smaller nests belonging to their 
half-grown ofispeing, wha from the age of about three or 
four years enuard occupy Secping places of their own. Ak 
long as the young ace still quite stall they spend the night 
with the mother, who builils a specially soft nest placed 
specially high. 

‘Von Kappentels (quated by Brehm) describes the father 
4s forcing his mate and bis ofispring to pluck and fetch 
‘uit for him, deabiog out boxrs on the ears when this is not 
done quickly and iavishly enough ; Zenker relates the 
samme thing. 

Very old male gorilas, and these aloce, live without « 
mate, According to Reichesow, they are always animals 
‘which have ceased to have any desire for the female, and 
which bave lst touch with their companions in consequence 
of the beau up of their famities; whether an old male is 
expelled by one oF more of the younger males is not known, 
Such oecurrencet—aill bypothetical mx far aS apes are 
concerned—play « part, as is known, in discatsions of the 
Oedipus complex. We bave likewise no information as 
to the fate of old females living independently of a mate 
within the herd ; they are oot met with living epart from 
other unimals of their ows Kind. 

‘The chimpansee, like the gorilla, ives in bands, and the 
former avoids the latter ; Reichenow believes that inter 
‘breeding between the two species is therelore very 
‘mprobable, for every female i protected by her own bord, 
1 is unanimously denied by travellers that old gorillas 
cary off women. Reicheoow is of the opinion that these 
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alot of woman-stealing gorillas originated in the notion 
‘that sorcerers could aasume the forms of gorillas, leopards, 
or elephants, and in this guise were able to play all sorts of 
tricks upon their fellow creatures. Like the gorila the 
chimpanzee build itself « deeping west every night, which 
ie uses only once; this i builtin the trees, twenty to thirty 
feet above ground. What has been ssid of the nest-building 
impulse of gorillas is true also of chimpanzees ; according 
to Reichenow this depeads upon tradition, according to 
Xshler it is purely instinctive. The chimpanaee knows 
bow to protect iteef against rain with branches, which it 
ays over its back. Much less is known about the family 
life of the chimpanzee than about that of the gorilla. The 
former art encountered in hardes of twenty to thirty besd. 
‘Accarding to Reichenow, since material suitable for obvervar 
ion in entirely lacking, assertions about polygyny among 
chimpanzees are purely imaginary. Very old chimpanzee 
live quite alone without a mate 

Every horde of gorillas or of chimpancees inbabits « 
pecfectly well-defined and limited area, whooe size is 
regulated according to the umber of animals in the horde; 
for a horde of average sie its diameter, according 10 
Reichenow, measures about fifteen kilometres; the dorasin 
of an old mate, living alone, is correspondingly smaller, 
‘These in particular defend their ares obstinately agsinst 
every intruder. The hordes wender through the whole 
domain in every direction, and in so doing tbe animals 
cottrive never to spend two successive nights in the same 
lace, although at the end of several weeks they ever and 
again tetum to the neighbourhood of a former seeping 
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place. This wandering life is conditioned by the vegetarian 
Ihabits of govilas and chimpanzees, who, in their wild 
state, feed exclusively upon fresh shoots. Unlike gorillas, 
‘horde of chimpanzees seems always to travel in unbroken 
file, one mesiber following close on another. These cizcum 
stances produce a constant coming and going in any region 
‘where chimpanzees sound. 

Other species of apes also live monogamoanly witia « 
hhocde ; this seems to apply, for iostance, to the members of 
‘the CalhvArix family, which inhabit South Amecica. In this 
instance, the feouale bears feors one to three young at birth, 
and carties them about with her; Srot tiie to tie she 
fnduoes the male to carry the children, which be does without 
Tuesitation. Tasoe guinea pigs Jive monogamously within 
their herds. Their breeding period lasts throughout. the 
whole year ; at the beginning two unmated males may fight 
for an unrated female ; one of them pairs with the female, 
fand from thes on this ownership remaios undisturbed. 
‘Among Patagonian cavy (Delichois), a species allied to the 
{guinea pig, which lives in herds, the mates are so closely 
attached to ane another that they come together again 
even if they are separated for months and the female is 
shot up with another male (Beehes}. Wild rabbits construct 
their burrows ia the form of colonies where the diterent 
asaages in which they live communicate with one another. 
“Thay have been said to form monogamous mateships which 
last for several years ; the male, nevertheless, it believed to 
indulge ic aconssory promiseaity, stsing that he copalates 
‘cccasionally with unmated females, Further investigation 
of rodents living in colonies will peraps result in the 
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discovery of other epecies among which monogimous 
smateships last for several years. 

Permanent monogamous matechips within a community 
probably oonur among many of those birds which brood 
fregaricunly. Penguins, berons, wid guinea fow!, some 
species of mamipiper, seagulls, soxewalloms, anks, 
‘guilemots, parrots, bee-caters, switts, certzin birds of prey 
(e.g, the majority of the valture species), ravens, starlings, 
some thrunbes, the weaver bird, many doves, ducks, 
cormorants, all are gregarious throughout the year, and 
live in monogamous unions whieh, among any of the 
species named, probably last tor several years, i not for 
We. Thus ull species of parrots, 9 far ws is know, live in 
strict monogamy throughout their live. If one of the 
‘mates is shot the other (e.g. among arares) not infrequently 
{Wows itself to be caught. Herons in ther brooding colonies 
are also strictly monogamous, and the seme applics to the 
flocks of penguins which colect at brooding time, often 
mumbering budredsof thousands. In some colonies diferent 
species may possibly brood side by de fas do different 
species of vultures}. Among many kinds of birds, even in 
large flocks, a pair of mates may be recognived by their 
devotion to one another's society. At brooding tino too, 
Tieds which brood in caloaies generally set out together, ix 
lusge or axall groups, on the quest for food, as anybody 
‘may observe, for himselt, each year in the cave of startings. 
Rovecilmred starlings are monogamous, and nest 
\wetatioully. During the day the male leeds the trooding 
‘female ; at night the later reaics om the ogg, while the 
males depart together for a seeping place which is perhaps 
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severn! Koonetres eway. Sparrows aze alto monogamous 
and rood greguriously, and while the female broods the 
‘male from time to time betakes himself to the society of 
ther males 

‘t used to be supposed that button quails (Termes) lived 
sotygynoudly ; this bes proved ta be ecronsous, they are 
monogamous. Moreover among them, as amang phalarope, 
the females are larger and more brilliantly coloured than 
the males ; bere only the females dance and fight for the 
possession of the mabes, while the latter alone hatch the eggs. 

‘Among the penguins already mentioned, at breeding time 
‘the brooding colonies, which sometimes contain members of 
‘more tun one species, are traversed by innumerable 
pathways cutting each other at right angles. Each of the 
rectangles thus formed is taken posienion of by x pair of 
penguins, and here the nest is built, ether below, or on the 
level of. the groand. Nests below ground level are connected 
with each otber by similar paths, Endless quarrels occar 
cover the nesting place and the quadrangular epace which 
surrounds it. The nest itscf is made of collected pebbles, 
‘which the birds occasionally sta! from one another. Murphy 
has described the gregarious life of the guano birds of the 
Peruvian coast ; most instructive photographs show the 
birds brooding, fying together, and engaged in otber 
activities, 

In the case of the small green black-capped parrot, as 
many as twelve pairs build their globular nests so close 
‘together as to give the impression of a sold mass of twigs ; 
each nest, however, bus its own entrance and its own outer 
yoom and brooding chamber. The sociable ror beak 
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(Philcsarrus socivs) news, colony-tashion, ia trees, Each 
‘ait builds and roofs its own nest, but the nests are 20 
‘dosely packed together that they resemble a single structure 
with a roof above, and ineumerable entrances Below. Each 
nest is we only once ; at the next brooding time the new 
nests are fasteoed underneath the old ones, 20 that the 
structure grows larger and larger, until, at length, it crushes 
‘to the ground. 

House pigeons live and nest gregarioudly ; as pigeon: 
fanciers know by experience, from four to sight pais at 
Yeast must e Kept at the sume time, otherwise the birds 
fly away and join some other flock In certain epecies, 
according to Whitroan, the sexes do not recognize one 
another at first sight, but only by their behaviour ; homo- 
seal inclinations and actions occur with males and females, 
nor mated the fernale pigeon is usually faithful: hia is 
Jess true ofthe roale; al the samme, ever iO does oocasion- 
aly visit other unmated females, he isso far (nith(al to his 
tate that he assists in the preparation of the mest, relieves 
Iher regulariy during the breediog period, and feeds the 
nestlings. "The infidelity of the male may, then, be cited 
«sa case of aecettory promiscuity. The male recovers frotn 
‘the loss of its mate much more quickly than the female 
If the fancier attempts forcibiy to re-mete the birds, they 
‘often go back to their ocginal mate on the fst opportunity. 
Nevertheless it would scem that among pigeons caateships 
ae not life-long, but last only over a ember of brooding 








‘Schjelderup-Ebbe has made ¢ number of most important 
observations on the ile, after sting, of gregarious wild 
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docks, One female never attempts to decoy a mallard 
‘belonging to another. During the selection of mates the 
male approaches the female; but the latter does the 
choosing, that is to say abe either avoids the approaching 
‘male or accept his advances. If she accepts him 2 mono- 
(gresocs unica Is formed ; i she does not the male tums his 
attention to other unmated females until his wooing meets 
with success, No hen bied ever allows hersel to be foroed 
into mating with 2 mallard. The superiority of ove suitor 
‘over another does not infuence the female in her choice, 
According to Schjelderup-Ebbe both male une female art 
strictly faithful to one another. Unmmated males are always 
eager to waylay already mated females. If the mate is 
stronger than the new-comer he tries to drive ofthe latter; 
Dut is spite of this the intruder sometimes succeeds in 
treading the female, for once he is io the * pairing trance 

no biting or pinching on the part of the right(al mate 
Inns any effect. if the new-comer is stronger, the dis- 
‘possessed Mallard dors not dare to defend his purtner, but 
merely sets up 2 loud outcry. (According to Schjelderup- 
Ebbe, the respective superiority and inferiority of one 
bird to another in a bird community is always perfectly wel 
known to its members; see below under “ pecking order”) 
‘When the hen bird begins to brood the mallard, according 
‘to Breban, leaves her, and joins with other drakes to form 
special flocks, or ever: mates again with « second hen bird 
‘which has remained unmated. But when the ducklings bave 
reached a certain age, the mallard again jaios the female 
fand ber brood. The mergus often nests in colonies ; in this 
case two hen birds, even if they delong to two different 
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species, not infrequently lay their eggs in one nest, brood 
fm eommmop, and share the work of feoding and eating for 
‘the young without making any distinction between theis 
‘oom and the other's ofspring. Among a species of weaver 
bird (Mfunie malaberice) two couples often share x common 
nest in which both the hen birds lay thei eggs and hatch 
them out. Supplementary mention may be made of the 
Brazilian enis (Crotphaga an). Some half-dozen of tbe 
thea birds build a common nest and dso carry out the incuba 
‘ion of the eggs i coonmon, twa oF three birds sitting on the 
neat simultaneously, and being reicved from time to time 
Dy other mothers. But since Teotld not, fram the Bterature 
on thin subject, make sure ofthe exact nature ofthe mating 
Ibabits of this species, merely quote these facts for what they 
are worth. 
fp Pobomy 

‘The tarpan, the primitive European wilé hone, now 
‘extinct, fived in herdy numbering several hundred head. 
Each of these berds was tb-divided into a number of 
families, each family consisting of « stallion and several 
‘mares: 0 stallion allowed younger stallions capeble of 
reprodictioa, sor even an. older rival within his harem. 
‘The stallions often earzied off domesticated mares, and on 
‘this account the South Russe peasants used to lay taps 
for them. Among zebras, and South American borses 
reverted to their wild state, several stallons and their 
Dbarems may join together into more or lex loosly organized 
communities; tut even in this ease the property rights af 
och stallion are strictly respected. 

‘Some authors bave given highly imaginative accounts 
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cof those ape societies which are composed of several per- 
‘uanent polygynoaa tateships. On the basis ofthe informa- 
tion at present available, the organization of such a borde 
ay be portrayed somewhat as follows. Among pelygynows 
speciea any apeherd of considerable sie consists of several 
hharems, By defnition, every harem is composed of several 
females with their offspring and a number of haligrows 
males and females, held together by « full-grown oanle 
(called by these authors "the pacha“). The first care of 
every tale is bis own lage family ; he looks alter its salety, 
and makes sure that his more or less numerovs wives remain 
‘nue to him (Brehm, vol. 13, p. 573). Those of the latter 
‘who commit an act of infidelity are cuffed and palled about 
by the "pacha". m these polyaynous families it seems 
that only the females, not the males, carry the young about. 
Several families, each led by its " pacha ", jin together to 
orm larger bands ; the leaders then make it their comsman 
tatk to guard the horde, in which they may feiove one 
‘another. The defence of the borde against extemal enemies 
js undertaken by all the" pachas "together. Since in every 
nerd of apes constant quarreling is the general rule, dis- 
sensions may also arise between these leaders. Each 
band lays claim to a special area. At night the apes usually 
Ihudle dose together and keep one another warm. 
Contrary to a widely accepted belief, all serious weiters 
agree thet promiscuity is never the general rule in a horde 
of apes; promiscuity 2s an accessory phenomenon does, 
Irowever occur. Let me seize this occasion to emphasize once 
again that apes do not deserve the imputation of abnormal 
seasnality (Brehm). Adult males retain their reproductive 





POLYGYNY » 


powers throughout the year, and the female menstruater 
‘every month ; this, and the protracted helplesness af the 
young, certainly contribute to hald auch pelygynous mate- 
shipe together. Baboons, especially, live in groups lod by 
several “‘pachas”, cach sccompanied by his harem 
(Gohilings, 2905, p. 393), and this is probably true of howling 
monkeys (Hyels) as well. Bot even in this epedieg, a 
“ pacha and his harera occasionally form an independent 
family. Hordes composed of diferent species of long- 
tailed monkeys are not raze. Put even when every member 
of such « group follows the same leader, itis, nevertheless, 
‘certain that he does not lay claim to every ferale in his 
horde. In spite of the fact that only one such Jeader is 
resent, given « sufficient mumber of individuals, here again 
1 number of polygynous mateships may be formed within 
the horde. Now there are also hordes of monkeys all of 
‘whom belong tothe same species, which are Ied by one ape 
alone, even though the borde contains several other full 
(rown males. So far as T could gather from the literature 
on the subject, it is supposed that, in these hordes, the 
leader claims all the females for hitmulf. Tt is, however, 
‘ossble that, as with a horde componed of diferent species, 
‘the " chief“ posseses bis own particuier harem within the 
Derde, and that the same applies to each of the other males. 
A farther possibility, not to be summarily rejected, is that 
‘he stronger male, but he elone, may encroach withimpunity 
‘wpon the harems of the weaker, jast 25 azmong ducks, accord- 
ing to Schjelderup-Ebbe, only the stronger treads the 
‘mate of a weaker one without meeting with opposition on 
‘the pact of the admitted ower. All these are obscure 
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points where monkeys are concerned ; it is very much to 
‘be desired that some light should be shed upon them. 





«2 Relations between Parents and Offspring : Families 

A family may scse out of x mateship, but this does not 
receaarly happen. Many animals, even thote which waite 
in seasonal monogamous mateships (Sshes, amphibians, 
reptile), abandon the eggs after they bave been laid, and 
concern themselves no farther with them. A distinction 
may be drawn between (bx) parent families, (ba) iather 
‘umes, and (b3) mother families, to accord with the cases 
in which both parents, or only the father or the mother, 
remain with the offspring. If the young are abandoned by 
both parents, whilst remaining united among themselves 
for a time, they may be said to form (b4) a child family. 
‘When one or both of the parents guard the egg, Dut not 
the young after they are hatched, we have a preliminary 
stage of family formation. Among many species the 
fasterig of the brood isa complicated matter. The Jamies 
‘my be teasonal er perennial according to the period required 
bby the young for development. 

bx Parent Families 

Parent families occur among passlides and other wood- 
‘boring beetles, where the parents feed the larvm, and watch 
lovee the cheysalia. Both muale and female of the Gzh species 
(Expomots) guard the nest built te contain the eggs; the 
‘young,after they are hatched.retorn to the nest every evening 
for three weeks, and both the father and the mother keep 
watch over them (Dafcin, p. s87). It is not impossible 
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‘hat io this case the example of the parents teaches the 
young to seek for food and avaid danger. Similarly among 
‘Labrus, and some Cichides, both parents provide for and 
protect the egax and young. 

‘The parent family is also very coowson among birds and 
mammals With monogamous birds the female usoally 
Duilds the nest while the male only carves the material. 
‘Among weaver birds the male alove does the building, the 
female helps, at most, in the fitting out of the nest. Neat- 
Vuilding depends not oc tradition and instruction but on a 
Ihighly specialized instinct ; for young birds construct a 
nest at the Gtting season withoat ever having seen oar 
‘before, Tha only differesce made by practice is that 
he older birds build more consingly than the younger. 
Generally speaking tbe uest serves oaly to tbelter the brood, 
but with tits both the parent birds and their young often 
spend the night in it, even in winter. 

‘The cock bird relieves the hen during incubetion ; often 
he brings her food. In many species both parents feed the 
‘offspring, and not infrequently cary away their 
excrement. 

‘The parental instinct in birds is 60 strong that itis easy 
to foist eggs or nesings pot too obviously difieent from 
their own upon a couple to whom they do not belong. 
Substitutions of this kind even oscar ia nature; balf- 
‘edged nestlings which have loct their parente will some 
‘nes fy to a strange uest, possbly that of another species, 
‘and are thete fed, together with the mestings already 
‘Preseat, by the parents of the latter. It is well known that 
the hex cuckoo lays her eggs in the nests of otber binds and 
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practically never broods herself. The fact that cuckoo’ eggs 
found in the neste of hedgmeparrows, water-uegtals, ete, 
‘aways in the sume degree resetmble those of these species, 
depends, according to Rensch, upon the fact thet the owner 
throws all too dissirilar eggs out of the mest. Thus the 
‘cnckoo trades upon the perental instinct of the birds whose 
neste it invades. The newly hatched and stil sightless 
‘cuckoo ejects the offspring of its foster parents from the 
nest with movernents ofits wings and back, but in spite of 
this the parent birds invariably look after the intertoper 
‘until iti ally edged. Thus we have the following anomaly : 
the singing-birds worry the full-grown cuckoo just as they 
do other enemies, eg, birds of prey and ews, by emitting 
piercing screams when the female cuckoo approaches their 
nests, whereas their all-powerful parental instinct prompts 
them variably to tolerate the ogg or tend the young bird 
lett with them. A South American duck (Metopiana) lays 
ite eggs, lke the cuckoo, in the nests of other birds, namely 
in those of coots, seagulls, ete. and never, apparently. 
‘builds a nest of its own. 

‘If one of a pair of brooding birds dies the survivor often 
brings up the beood alone. But the males of many birds 
cf prey cannot do this. With house pigeons if one mate 
perishes whist brooding the other very soon desists from 
‘he task. The parent birds of sume species (ostriches, peewits, 
‘comn-erakes, lacks, partridges, docks, ete) entice an enemy 
away from the nest by 2 cucning retreat, pretending to be 
‘wounded, Limping, etc. 

Ii the ben bird Jays a second batch of egas, the cock very 
often assumes entire charge of the fit brood. Young 
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swallows shate with their pareata the tatk of feeding the 
seeond brood (Groas, p. 22; Brehm). 

‘When the young birds are edged they are taught Sying 
‘and other arsomplishments. Often the old birds perform 
‘ight movernents in sight of the nestlings, entice them ove 
of the nest by dangling food in froat of them, or push them 
‘over the edge of the nest and catch thera again, if necessary, 
in mid-air, Crested divers take their chicks down with them 
‘when they dive, tucked under their wings. As soon as young 
‘wall switts are able to leave the nest the parent birds may 
be seen dying with them through the streets of our towne, 
vtteving piercing cries ; by this means they are taught to 
fly and eateh inaects. Male and female falcons teach their 
young to exptnre prey. One parent an the wing drops the 
ry, and the young mt catch i i fal ight; if they miss 
4 the other parent, flying under them, catebes it belore it 
‘touches the ground, carries it up again and lets i fll once 
‘ore from above the young birds. These exercises serve 
also as practice in flying, the young birds insitating the 
sxample of their parents. 

‘Whea nestlings are fall growa the parents very often 
‘ive them from the est, on the otber hand they may 
remain under the protection of the parents even until the 
second year, as happens in the case of some ducks. The 
parent gray goote cannot fy, consequently the young do 
hot migrate in the atfumo, tut remain with the ol6 binds 
during the winter (DoSein, p. 692}. The male partridge at 
firet guards his family alone; later, however, when the 
young males are sufSciently developed, they take it in tum 
4 keep wateh over the brood. 
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‘Among polygynous binds the care of the young usally 
devolves upon the female, bat in the ease of the Nanda it 
4s undertaken by the male. 

‘Among many mammals the father belps in protecting and 
‘imatracting the young ; itis probably in the nature of things 
‘that the male of « mooogemous species takes a greater 
interest in the young than the wae of x polygynons specs. 
Jn Chose mumtal species where development is especially 
show two or more litters may remain under the care of 
‘their parents at one and the sume time, 

‘Among some beasts of prey the father Lives for « tine 
with the mother and the offspring, Thus fhe male too 
{s taid to help in the procaring of food, acd tn defend both 
‘its mate and its offspring. Some beasts of prey, while they 
are still young, lssrm how to hunt onder the goidance of 
‘thr perents; in the case of lions this period of instraction 
is said to last a year and « balf. Male foxes, contrary to 
‘artier views, also defend their wate and their offspring. 
On the other hand it ts uncertain whether the male wolf 
Inelps i the rearing of the young. 

‘Among monogamous Ungalate (Warthogs, cartain cod. 
deer, antelopes, gaceles ete) the male helps to defend and 
instruct the young. In respect of wild rabbits we have two 
contradictory assertions, namely that the father protects 
the young and the mother hides them from him ; pethapa 
Ut Sa case of the habit varying with the district. Amang 
Ungulats living ix polygynces permanent families the male 
leader always protects the whole harem, including the 
young. 

‘With both polypyacus and monogsmous apes the father 
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quards the young; offen the mother, as far as is possible, 
‘keeps the offspring away from the father; in the case of 
Callitivis, however, we saw that the female sometimes 
induces the male to relieve her, temporarily, of her burden, 
which he doce willingly. In certain ape species, when kept 
in captivity, the father assumes the care of the young on 
‘the death of the mother (Brehm, val. 13, p. $6x). Proof 
Chat apes are by 20 means scully unrestrained is to be 
found in the fact that the male of « polygynous specien may 
‘are for his female alone once she has berzme @ mother, and 
for ber offspring, taking thencelorward no notice of other 
fecales (Brehm, vol. 43. p- $91) The mother chimpanzee 
carsies her young about until their third year, The first 
attempts at walking alooe sre prompted by the mother 
Placing the infant on the ground, whereupon it uttert 
Plercing cries and immediately rans back to ber. But the 
mother puts the tightened infact down again and again, 
‘intl at last it waina courage to crawl. few paces. According 
to von Allesch, the mother chimpanaee teaches her offspring 
to craw! in the third month ; standing opposite to it she 
holds it by one paw and forces it to follow her os three Les 
while she gocs backwards ; or she puts it down beside her 
and Jeads it sturoBling elong. Orang-atan females kept in 
‘captivity have beea observed to teach their offspring to 
‘at brend by chewing it before them. Pfangst never observed 
that the females of other ape specie teach their young, at 
they are commonly asserted to do. According to him, too, 
‘artes between the young and the old are always started 
ty the young. Yerkes mentions thet cother apes will 
‘sometimes carry sbout a still-bar infant for more than a 
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month, uni all that remains off isan unreengsizabe shred 
of skin. 
ba Father Families 

‘When the father alone takes charge of the young, a father 
fasnly i formed. In a omtsin sense much a family may 
be suid to have been formed wien the father guards the 
tens after they Bave been laid, even thongh he takes no 
further trouble over the ofspeing when they are hatched, 

‘cars inthe ease ofthe gens frog. The stale of Alpes 
shidericen cartes the eggs about with hie m x long string 
wound round Wis hind legs until the larve exergs, and 
delends these strings against warandes; but the larvw 
are lett to themselves, In contrast to this the male Rhino- 
derma not only carries the eggs in bis gular sac but the young, 
‘as well, until their metamorphosis is complete, while 
among tine othe fog apecce the tadpole are cared about 
on the bark of the male. 

‘The wale stickleback buildsa net and induces a nambor uf 
females to lay their eggs in tin the way descnbed above, 
1 hia nes tae from hrs he wafers ize! tobe purwued 
and ill-treated by others of his own species, but as soon 
his nest ia returned to him he immediately puts all hi 
susalants to fight, and returrs to the delence of his neat 
again (Deegener, p. 237). His paychic condition strongly 
aflects his bodily appearance ; when thus éspisited, be pales, 
tough normally st priring times his body is a. bright 
searle, Not only the eggs but alo the yonng, after they 
have hatched out, are guarded and kept together by the 
father; runaways are swallowed and brought back to the 
‘nest. It is probable that young fish, forsaken by the father, 
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attach themselves to fazllies stil led by the male parent, 
‘A few other fish species may be named; the male Proiop- 
eras defends his offepring ax long as they remain in the 
nest ; the male Mecropedus and that of allied apercis seizes 
{in ite mouth young which have strayed from their foam 
nest and brings them hack to shelter ; the male of Arias 
carries both eggs and young for a time in ite mouth, and 
later on, if danger threatens, hides ther there again ; the 
male dwwia leads its family of young for four months. 


3 Mother Famiics 

Tt is more frequently the mother than the father who, 
‘mmasuisted, guards the young, The females of some species 
of leeches carry their oflsring about for a time; the 
young attach themselves to the body of the mother with 
‘their suckers, and if detached, always return to her. The 
fermate of certain species of bogs guard their ergs and their 
young. The female enrwig (Forfcwla) guards ogg and young 
in a hole which abe digs herwlf, and cxleets them together 
again if they get scattered. The female molest 
(Gryotape) digs ale for its eggs and guards them and, for 
sorme time, the young as well, although this does not prevent, 
her from gradualiy devouring a certain number of the latter 
(cannibalism is, indeed, of very comman occurrence in the 
‘animal world, see below). With many arthropods, specially 
among crayfah, but also among spiders, the mother carriee 
the egus about with ber in the case of spiders the mother 
‘ay even guard the young. Among Lyeasida and storpions 
the young take refuge on the mother’s back. The female 
scorpion is eid actuilly to catch prey and tear it into 
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loves for it young. Tn the case of Copris, 2 dung beetle, 
the female remains with the larve during their metamor- 
‘hosis, and is even soppaced to assist them to emerge from, 
‘the chrysilis. The female of some species of cuttlefuh 

(eotopus and other allied species) watches over the ogg 
snd panics « constant carzent of water over thes from her 
Sane 

Mother (ais also occu atsoog fies. ‘The female of 
Heterotis lays her eggs in ¢ west and later Yeads the swarra 
of young, Among some species of Cichtide the femule 
carta the eggs and the young in its gullet; the young 
afterwards swim near the motber, and when in danger 
‘collect roand her head, or are sought out, be by ane, and 
sacked into her throat again. 

‘Tha female maarwupial frog cari its eggs in a pocket ot 
{ts back until the young tadpoles emerge. The female pipa 
tond carries its young in « pouch of skin on its bark until 
their eetamorpbosis is completed. Female crocodiles 
‘watch over theic eggs, help the young to emerge, and lead 
therm to the water. The female alligator protects its young 
even after this point, Female pythons guard their epi; 
whether they also protect their young is uot known. 

Mothee families are the rile among polygysous birds 
(excopt in the cate of the Nandu}. Chickens, for instance, 
Jorn from their mothers how to avoid danges, how to pice 
1p food (Morgan), and {according ta other writer) their 
peculiar method of dricking. 

In the cate of the feline beasts of prey the mather drags 
small living, o¢ hall-dead animeala ap to her young, provided 
that the father does not alss take his sbere in rearing them 
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(Gre above). Among the majority of beasts of prey one 
of the chief cares af the mother is to keep the father away 
from the offspring to prevent him from devouring them. 
‘he sete tree her prey in the presence of the young, end by 
catching it they prepare themselves for future predatory 
expleits, Later on the mother takes her ofspring with her 
on her hunting expeditions, and i¢ is only when they have 
‘themselves mastered the art tbat they leave her, Such 
instruction tay require months, for though the predatory 
instincts farate, i is perfected only by teaching. Young 
foxes are taught by the mother in a similar fashion, Female 
polar bears and seals carry their young to the water and 
‘teach them to swim. Solitery mother families are found 
among some of the Ungulata (eg. among elis), Where 
the larger gregisious mammals are much pursued, the berds 
may sometimes split up into mother familict. Thus 
‘Schillings (x905, p. 198) cepeatedly saw herds of elephants 
consisting of « roother and six or sever: younger enizals of 
diferent sizes, very probably all of them children of the 
ld female born in the course ofthe previous thirty or forty 
‘years 

‘A mother herd is formed when 2 namber of motbers 
and thei offspring unite into a socicty without the fathers 
{see below) 


84 Child Femities 
If the children only, without their parents, unite and 
form a society, a “child family” or brotherhood is the 


tesclt, Procesionary caterpillars, and other species of the 
gems Thewmatopcee, which have emerged from the same 
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‘mans of eggs remain together permanently, Tn their migra: 
‘ions they form the welknewe “processions”. One cater- 
pillar Yeas the way, after it two or three others, and then 
the rank and fle in threes and fours, The insects creep along 
an unbroken chain, and if this chain is ruptured at any 
poiat the alarm ths created may spread to the leaders, 
and the procession comes ta 2 standstill until the broken 
connexion is re-established. Deegener is, in my opinion, 
quite wrong in calling suck gathering an association and 
wot « society, giving as his reason that “0 positive 
advantages caz be proved to revolt from it ” (29:8, p. 86). 
Hyponomesta caterpillars boild « comnoon dwalling nest, 
1 scattered, they atrive, according to Deegener, to reunite 
‘and build another, whereby various different.“ child 
families, i.e. the offspring of diferent parents, mingle 
without hesitation, even when there is « considerable 
iterence in their ages. Saall bands of scattered cater 
pillary tead to attach themseives to larger ones, searching 
aimieuly about for them, since they are unable to por 
ceive their fellow creatures beyond « certain distance. 
Te owe caterpillar it kept in solitary captivity it builds a 
nest alooe, and appeats to suffer no appreciable effect from 
its inolation. Among Malocosoma (Deegener, 1920) the cater- 
Pillars, even of different species, unite to form a “child 
society”. These insects often combine permanently with 
companies of caterpillars belonging to another species. 
Young fishes not infrequently form “child families"; 
‘but families so created mingle with other members of their 
own species the moment they sooet, irrespective of whether 
they are the offspring of the same or of different parents, 
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Hlerings which have hatched cut simultaneously remain 
permanently mnited, and thas form swarms difering trom 
fe snather in the age of their members ; these swarms 
may tinge fora time, but each always reisees intact {rom 
the mass. Young pythons keep together at frst in « kind 
of community, later becoming salitary, ke the pareat 
srakee 

“Child families" are also found among mammal ; they 
right perhaps be more accuntely designated “ dild 
herds” or herds of adolescents. Thus young cachalats 
sometimes lve in groups of their own until sexy mature, 
‘Young roes stay with the mother until che next rutting 
season ; she then drives hem away and they often unite 
to form herds of ther own. Among wild reindeer the young 
snales and females, not yet capable of reproduction, join 
togetber into herds of considerable size led by an old 
‘wntnated female. 


3 The Behaviour of Animals Debarred from Breading 


‘Among many social mammals, but elso among birds and 
reptiles (emerald lizards}, old males are sometimes found 
living in solitude. Sonse authorities would consider mamaiale 
living this as former leaders and harem-owners expelled 
by rebellious young males (Oedipus!). Bot since sich 
itary animals are found in so many diflerent species it is 
probable thet, in some cases, at Irast, weakening of the 
sexual impulse and 2 desire to abandon the restless fife of 
‘the herd are important factors in their behaviour. In the 
‘mammalian species solitary animals are enogantered among, 
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‘apes, elephants, buffaloes, deer, antelopes, giraffes, 
hippopotami, kangaroos, rodents, etc. 

In the cate of the go, males in their prime have been 
seen to expel alder males from the herd and keep them away 
from it permanently (Schilings|. The latter hold thens- 
scives aloof, like ontposts, at a distance of » few hundred 
‘Pecos from the herd and give warning signals when danger 
approaches. Very old steers eventually separate themeelves 
entirely from the bed and lives solitary life forthe cemuinder 
of their days. Among bantin, the younger generation” of 
Dally ace said to make common cause aguinst od steers and 
expel them from the herd. 

‘Old males living enmated either keep strictly to ther 
selves, or else sek out others ina like condition, whether the 
latter belong to their own of to another species. Old bul 
‘gu, for instance, lve in groups of twos and threes, and 80 
4 eld bail elephants. Schiling saw twa old bull elephants 
and an old tale grafle living together for weeks 

‘Acwong polygynous opecies there aze always, im the nature 
of things, a large number of males which—for a time, at 
least, and possibly all their Lves—are precluded from 
colton. Among sea-ions, and their allied species, where 
‘the male always collects a large harers, the excluded males 
thee together in two separate groupe, one consisting of 
ld, expelled, or womded males, the other of the younger 
rnales, the “ bachelors” os yet precluded fram coition by 
‘the lords of the harems. Among guasacos the sexually 
mature young males expelled by the herd leader, foregetber 
with others of their own age and with immature feiales 
‘Young male vicunas remain with the mothers until they 
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ase full grown ; then, however, the whole herd of females 
‘mutes to drive away the sow sexually mature males with 
Dites and kicks These males then form herds of twenty or 
‘thirty head to which other unmated solitary males attach 
themselves after they have been defeated by a rival. These 
herds have no eader, and, at rutting time expecially, live 
in a state of continuous quamrlling. Such “ bachelor” 
bherds are found among seme species of apes, deer, antelopes, 
srazeles, and buiialoes. The troops of geldings found in 
South America, which herd together in companies of their 
‘own, and keep away from the harems, er, in a certain sense, 
"bachelor " herds. in Cape Colony aduit male iong-tailed 
‘monkeys are often mat with living tiowe, and this has bees 
taken (0 mean that they have been driven ont of the erd 
by the " pachas . Amang migratory birds, those which, 
{for some reaton ar another, have not paized, always retura 
very early to their winter quarters 

‘Animals prevented from pairing and breeding often try, 
nevertheless, to satisty their brooding instincts. Unmated 
iniilemots are always to be found oa the ffs monopolized. 
by this species for brooding, and they pounce upon any eRe¥ 
temporarily abandoned by the perent bicds, and brood for 
little while. In Paraguay, female mules, though sterile, 
‘ornetimes steal foals from mares; they mother these foals, 
tender them their dry vdders, ec, but the foals, of course, 
‘quickly perish. The German expression“ apeslove", 
connoting harinfully exaggerated parental care, doer nat, 
‘according to Brehis, refer to an ape mother’s anxiety for 
ber own offspring, but to the parental instinct which shows 
itaelf im childless apes ; these will appropriate the offspring 
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of enother female (rometimes belonging toa dierent species, 
fr even the yong of eats and dogs), thus gravely imperiling 
‘heir Lives, the would-be mothers having, fr one thing, 30 
nile to offer. Generally speaking, certain mammals, and 
also certain birds, show s stiking tendency to adapt and 
tend anything young, more or law regardless of itt size 
(Grooa). The parental instinct is, therelor, awakened by 
whatever is yourg, awkward, or i need of hep, ad ext by 
‘any special smallness of che animal, This instinct shows: 
itself mom clearly in individuals prevented, by some cause 
‘or another, from breeding. 


% Mo Behariour ot Seasonelly Reptodactie Spacon umtalde 
Rrosting Tame 

‘The behaviour of seasonally reproductive species during 
‘the period of sexual inactivity varies greatly. Either the 
‘couples live i solitary monogamous mateships throughout 
‘the year and are abandoned by their children xs soon a8 
these have reached 1 certain stage of development (as in 
the case of soto birds); or the family, consisting of father, 
mother, and children, remains usited until the next pang 
time in the following spring, possibly ving gregariously, 
‘meanwhile, with other farniies. Alternatively the mates 
may separate alter the breeding period and unite with 
others of their own sex to form male and female com- 
‘munities. Fither the old mates reusite in the (ollowing 
seaton, ox new mateships are formed from year to year. 
‘Whenever the females live in a herd of theiz own, sccom- 
anied by their young untl the following spring or later, 
‘hey form 2 “mother herd“. 
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ax Gaus in which the Sexes Live Together 

Some fishes, living fora time in solitary mateships reunite 
after breeding time into large commenities (eg. the grayling, 
Rhodeus emarvs}. This is also true of sore reptiles, e.g. 
Yisards, Amang sticklings and other species the males 
isolate themcivea at breeding time, although outside this 
period they live « gregarious life, 

Birds frequently assemble in Socks after the breeding 
season is over, sometimes omly to fy from one haunt to 
‘another (in northern regions, titmice and some finches, in 
‘warmer latitudes, lamingoes), sometimes to migrate to more 
temperate zones, The migratory birds of the northern 
Ihemsigphere naturally ly oouth in winter, thove of the 
southen hemisphere north. Before Uhey set oot lange crowds 
of them are seen to remain several days in the same spot, 
They migrate, according to the species, sither in large 
romases of no particular shape, or in rows or in wedRe 
formation ; in this last case the bird at the apex (whether 
sale or female) is frequently cetieved. Binds which have 
‘travelled together remain more oF less united in their winter 
quarters, Migration is instinctive (C > Vor birds captured 
‘as nestlings and kept in isolation grow very restive as the 
migrating season approaches. Tt is not habit but instinct 
Which determines the travel routes, at least axnong those 
‘pecies where avery bird, incudiog the young ones, sets out 
independently (see below). 

‘With the settled warmth of spring, the binds breale op 
‘their winter gatherings, whetber these be formed for 
sigrating or merely for feeding. The paiting of unmated 
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‘irda is nota simple division of the winter flock into separate 
‘couples ; rather the gregarious impulse disappears and the 
mating impulse asserts itselt more and more. Long-tailed 
‘its (Acredwla coudala 2nd rosea} form societies during the 
winter which camaist mainly of single families, ic. parents 
with heir young. In early spring these societies breale up, 
and solitary mmated males are seen Bing round elooe in 
eager search for a mate, which, when found, they escort 
to the fature nesting place (Haecker, p. 47). Uf, after their 
return in the apring, migratory birds are taken unawares by 
a recurrence of wintry weather, a mumber of couples living 
in the same area may be seen momentarily reunited in a 
‘comman search for food (Haecker, p. 35). 

{fn certain mammal species males and females unite to 
torm societies Between one pairing season and another 
Thus wolves, jackals, and hyenas live im hunting packs 
Twas able to see for myself, in the spring of z015 alter the 
Roman invasion of East Prosta, near Eydthuhnen, that 
‘he instinct to fort a hunting pack can be reawakened even 
fn the domesticated dog. The district had been forsaken by 
its inbabitants, many ferms had been burnt, and the cattle. 
‘and most of the dogs had perished. A few dogs, however, 
survived, and had formed themselves into packs of about 
‘2 doten which hunted over the Sed like a line of itantry 
‘im open formation. 1 was.a strange tight to see these packs 
composed as they were of dogs ofall breeds, colours, and 
sees, engaged in such a pursuit. Not one of these dogs had 
ever Ieerned, either through tradition or upbringing, to bant 
in this open formation ; but an ancient instinct prompted. 
‘them, in their necenity, to form these hunting packs 
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Among gregarious mammals the sexes very often xparate 
after peiting time; nevercheles, among Antilocepre 
americana and saga antelopes the two sexes are found Living 
together throughout the year. The same thing occurs in 
the case of mammal living in colonies; the males and 
females do not separate. Many rodents, and also cantye 
(Procevia), ive together in Ua way. Within such colonies 
the aniaals, alone (ground aquirel), or ix couples (wild 
rabbits), dig a cumber of seperate holes and burrows which 
fare sometiznes connected with one nother, or several 
individuals may build a common dwelling. Dermice, alone 
x im companies, build ingenious nests ia undergrowth ; 
jecbous, and theic allied species, wombats and oposrmns, 
live gregariously i boles which they dig themselves, 
Vircachas and beavers live in colonies, the inhabitants of 
‘which are in close connexion with one another. 
2 Cases in which the Sexes Live Apart 

‘The numberof social speci in which the rcses live apart, 
except it pairing tie, is by no meant seal. It is indeed 
‘ot at all en infrequent occarrence for males on the be 
‘band, and females on the otber to form separate herds. If 
the females are secompanied by their young, a “mother 
herd” is the reault. Tt ia worth noting that societies 
compote of ena tax only, and formed far no sexu Purpose, 
fre not restricted to an alone, but are also commen among. 
suimals, 

‘According to Schillings, for instance, among masy 
antelopes the herds divide asconding to sex between one 
Palring tive and another : it ia tree that a few Docks are 
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occasionally found in the heris of females. Wild sheep, 
Vougnetins, and other Ungulate likewise lve, after the 
puting season is over, in herds composed of one sex any 
‘Among Alrican and Indian elepbants, too, the sexes form 
herds of their own, the herds of ferales being led by a 
female und accompanied by ther young. in yews past herds 
of several hundred head were often encountered, bat they 
were the remit of temporary alliances between several 
dillerent troupe. In more recent times, according. 19 
Seniling, the sorely decimated herd of East Africa probably 
‘no Jonges maintain the separation and castfcation of theit 
soxictes accarding to age as sttictly as inthe days when they 
‘were more momerous. If a herd of males and a herd of 
{erates chance to unite, the separation of the sexes is 
uvually owintained, this being expecially visible when the 
herd is resting, Closer relations between the sexes occur 
only at breeding time, when a male temporarily takes 
poteation of a herd of females to form his harem. 

‘The Bisons, which at ome time wete fousd by the railian 
in North America, did not live in mere disorderly mobs, 
Every herd, however large, showed itself, on close inspection, 
to be composed of separate bands, each containing from sx 
to sixteen balls or thiety and mace cows: the bands 
‘of females were led by young males, and each band of mates 
Trad ag its wa Tender. In a large herd tbe troops of bulls 
formed an oater ring, whilst the cows herded together in the 
‘entre, Bisa an the march, oc graning, generally moved in 
Tadian file. It is uid that at rutting time the herd did not 
divide into couples or harems; nevertheless, the onder 
Aeseribed above eoast then have temporarily suffered con- 
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siderable disorganization. Among seals, dering the period of 
sexual inactivity, the sexes are encountered in separate 
hhefds. The females are ascompanied by their young, and 
sometimes by the “bachelors”, Le. males which did not 
succeed in mating. With Virginian doer the old males unite 
in herds oftheir own after rutting time, whereas the young 
males join the herds of females. 

In some specica the females live together with their young 
fn“ mother herds", the younger, sexually mature males 
{form herds of their own, and the older males live as hermits, 
teeking the herds of females only at pairing time, This is 
‘trae of wild pigs, red deer, and fallow deer, Although bate 
ase generally extremely social animals, after pairing time the 
‘male ives alone, and the females form swarms of thelr own 
‘in which no male bas ever yet been found. Shortly before 
the outbreak of the great war, according to Brehm, in 
Bialowieua herds of female bison (Basbonesns), on animal 
now extinct in its wild state, containing Sram ten to twenty 
hhead, were always led by an olé cow and accompanied by twa 
‘¢ three bulls. The younger bulls lived in herds numbering 
from fifteen to twenty, whereas the olé bulls lived by them- 
salves, Females were rarely encountered singly, and if they 
‘were it was probably ab a result of the docimation of the 
species. At rutting time the old bulls joined the bends of 
females, and violent battles were fought for the possesion 
‘of the latter. Other species of buffaloes are seid to have tbe 
same habits, Among eiks, im the winter, the males and the 
younger animals unite into herds, containing a the most ty 
‘head, while the females often keep to themselves, each with 
‘te. own ofiepring. Typical " tnother herés are found among 
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socee whales. Thus the cechalot appear ie so-culed 
“schools”, numbering twenty or thiny animals, aod 
entirely composed af females and their young; ove old male 
ects as leader, called by whalers “the schoolmaster ”, 
Several schosls may unite, each with its own schoolmaster, 
‘Schools of sperm whales have been seen, fed by a female, 
‘and never accompanied by 2 male. In the cave of the 
runsocial otter (Lute, several females with their young 
olten unite to fore a“ other society”; in the same way 
sportsmen occasionally encounter two or three lionemes and 
heir young hamting together 

Some species of birds, when migrating, divide according 
to age and sex; this babit bas already been mentioned in 
conaerioa with chafinches. Tn certain species old reales on 
the one hand, and females and young males on the other, 
join together, Tt is common for the young birds to leave 
fet, being followed a month or two Inter by the okfer birds, 
and last ofall by the oldest males, In the pring this order is 
averted. A typical instance of this in foraished by the 
starlings in Heligoland, whose period of migration extends 
from the end of June to December (Gaethe}. 
Wi tuthry cocks unite after breeding tice in societies 











‘while the hens collect in Gocks with the half-grown young. 
In the coune of the winter these groups, originally 
determined by sex, nevertheless mix with one another, but 
eparate again before breeding time begins, Hand-reared 
‘cock pheasants, which are pelygynous, sbandoa theiz mates 
‘and form Bocks of males, 

‘Some fishes live in sboals divided according to sex, eg. 
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_Lencscus rite, When salmon coo op frm the sn, the 
eres travel aparately ; the shoals of mals appear fist, 

4s aid that they trav, 





23 Societies composed of Different Species 

‘We have seen that sometimes birds of different species 
‘wood together in the same colony. Other animal spectes, 
too, ane found, expecially at other than breeding time, 
living together, or with species whose rutting petiod is 
‘uninterrupted. We can here disregard those aymbloses 
‘where the partners Gither exchangs nourithanent, or the one 
partner receives protection in exchange for foraging We 
wil only consider thove cases where animals Biving tir 
natural life write mainly to satily their desire for oom- 
pasionship, We thall very soon discover that such societies 
aay use posses biological sgnifcance, The links binding 
‘their members together are of varying strmgth, ad con- 
sequently they must sometimes be classed rather as 
‘stociations than aa societies. 

Different species of dolphins form trouns led by one 
individual; whales sometimes accompany ships, prompted 
by their “folowing instinct ". Amtelopes of different 
species occasionally mix with one another the reed buck, 
‘which always keeps to itself, is an exoxption. The Peruvian 
‘Prong-homed antelope joins berds of tame cattle, ax docs 
the alk. Wild zebres follow domecticated horses and 
‘Brae among them. Gancles mix with herds of cattle 
Wild aises, diferent amiclopes, yalo, and scattered horses 
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sre sometimes sem together. Wild buffaloes associate 
with dephants, 

‘cbeas live amicably with diferent species of gazelle, 
and with crested cranes: these cases have sometimes bean, 
‘mamed “ mutual aamurance societies, for the Long-legged 
birds in question are guided by sight, the four-footes, beasts 
bby scent, and it may well be that what excapes the eye 
is detected by the “nose”. How far experience and 
tradition play a part in these societies is not knowa, 
Similarly antelopes and ostriches sometimes remain for 
hhoute in the midst of « troup of babooas (Schilings) 
Lange flocks of Ciconis sbdémis and white storks (Cicowia 
lbs) often Inunt grasshoppers togetber, ex do white stork 
and poarabonts. Stresemann bas given a detailed accoont 
of the occurrence of bird locks composed of diferent species 

In conclusion we may mention the herds of apes already 
Geseibed, which are composed of different species, Some 
_tpes, bowever, avoid those of other species, and two species 
of baboos, Aamedryas and gedede, quarrel whenever they 
‘meet, ahricking ané bellowing at each other, though they 
‘teddom actually coese to blows. 
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B lusger Stare, 


Insect states must be given a place apart in the sociology 
of anita! speci, for they ate socia) structures of such 
complexity that they cansot be ranked with the animal 
societies already considered. Animal states exist only 
among insects; ey pomess, in comequence, certain 
cooumon characteristics, however moch they ray differ 
‘in other respects. Thus they are always spatially eirenn- 
teribed by the dimensions of the nest; further their 
members are always morphologically and peychologically 
highly differentiated, and are, in general, inconceivable 
apart from the community into which they are bom, 
1 in peshaps oot inapt to regard insect otetes ax families, or 
“ muper-amilies”, A boe-state woald then be a mother 
family, and a termite state, in its simplest form, a parent 
family, But complications appear when, as among certain 
fants and termites, several egg-laying queens, or royal 
‘Bats, as the case may be, are present inthe seme community; 
‘or when invects of different origi. mite to form ont com- 
amunity, whether by reason ofa slave reid, or in consequence 
‘of the adoption of a queen, of as a result of tbe pescefal 
fusion of two ricen. Any attempt at a rigid clamiiction 
‘by relationship tus eas to great diftcultes, and sometimes 
‘even to the separation of things in reality inseparable. 
a 
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‘Am insect coramunity is divided into“ estates " or castes, 
fof which, in the simplest cases, there are three, males, 
females and workers. These estates or castes do not bear 
the smallest resemblance to thase of human societies, 
for in these latter, to put it briefly, castes and estates 
continve to exist because they breed within themselves: 
‘thus the son ia bora into his father’s caste, But in insect 
states the males and females form separate castes, and 
‘there js, io addition, a caste of workers, ordinarily sterile 
‘nut reproducing theresetves in certain special circumstances, 
Besides the workers some ante and termites have a special 
soldier class, also predomionatly sterile. These two castes 
may fel) into sob-castes, that is to say, into large, medium 
sized, and small workers and soldier, It i characteristic 
of these insect costes that they do not breed within them 
selves, but that they ali descend trom the female. The 
term “ caste" is, comsequentiy, not very happily chosen, 

‘These insect states are held together essentially not by 
‘madition, but the extracedinary certainty of the instincts 
‘with which theic members ate endowed. The newly batched 
individual knows from the ontset all the essential things 
it mast do or leave undone: it never requires any kind of 
tuition (C, therefore, largely outweighs V). It is this abave 
all which is eo puzzling im the study of insect lite, 

Our chief problem, in this connexion, is as follows: 
how ia it that, in insect states, the ectiviies of every insect 
ace aknost invariahiy directed towards a common end? 
‘Who, at the proper moment, gives the word of command 7 
‘Am actual leader is iacking ; to call the female“ the queen ” 
is totally cailending, she is uexally no more than an ogg 
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laying machine, at least when the size of the community 
increases. Among white ants the “king” bas no other 
{noction than that of fecandating the female from time to 
time, We are driven, thes, to the following supposition : 
ia ite of some individual differences in temperament 
and native endowonent, the members af an inscet commanity 
are, in gecera, peychically so closely attuned to ane another 
(hat when one insect gives « particular signal this euficient 
at once to induce in all the rest like series of movement 
Likewise when the same external stimulus allects them, 
they all bebave either similarly, or in a manner dictated 
‘by a common purpose. That which prompts this organised 
activity is, thesefore, neither « command not an intlisetaal 
operation, but a common store of instincts which every 
individual possewes, and their mutual adaptation to ani 
another, which we might call an interlocking of instincts, 


2 Rodinmatiy Stak: Banble Bees 

‘The majetity of wasps and bees are solitary ; only a few 
are social. In the solitary species relations betwomn 
individuals occur only when tae and female come together 
fn the act of coition, Mother and children, as 4 role, 
mow nothing of one another. It is true that some solitary 
bees show a rudimentary form of social life, since they 
‘nett in colonies and make common cause against aggresoors, 
and aso sleep and hibernate together. Some sclitary 
‘wasps hunt in corman,aldbough this does not prevent them 
from robbing one ancther on the retura joursey. (For 
other rudimentary types of society see vou Butte Reepen, 
Friese, Peckham, and Wheeler.) 
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‘The Iursble bee cate lsts aly @ year. The feenndated 
young female (the queen) winters alone, and in the spring 
bbailds a nest by herself, She maintains relations with her 
‘afispcing by subsequently reopening the previously oraled 
waxen cells in which the eggu were laid, and feeding the 
‘young. This noprishment is, however, insuficent, and the 
‘Young emerge as ena female workers, only ableto reprodnce 
‘themselves by parthenogenesis. Thenceforward they do 
all the work, and thus play the same part as that of the 
‘workers in communities of bees, ants and termites, The 
‘qsen thenceforward confines herself to laying eggs. There 
is division of labour among the female workers: some only 
look after the larve, others build, and others aguin ly 
Abroad, callecting Sood ; socsetimes honey is brought in 
‘and stored. Workers whose nest bas been destroyed will 
take shelter in other nests, possibly even in thote of a 
different species, Later in the year, as a result of better 
feeding, large females, capable of reproduction, and malea, 
‘are hatched cut, the latter from the unfertilized eggs of 
the queen and the workers. Coition takes plaor in the 
‘open air. In the autumn the whole community perishes 
‘with the exception of the young focundated females, 

‘A great deal of discussion centred at ene time round the 
sweailed “trumpeter” of humble bees Early every 
morning a bee appears at the estrance of the nest and 
there produces a lood Bumming by the rapid beating of 
its wings. This does cot, as wes once imaginod, serve 
‘the purpose of a reveilé: the insect oserely acte a8 « 
living ventilator, and if it is captured anather take 
ita place. 
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# Bees 

‘The honey bee state may be described, at a certain stage 
at least, a2 2 mother femily (v. ButtelReepen, Jordan, 
Doficin, Deegener]. At fist the queen is surrounded by 
Iher sisters (the sterile worker bees) alone. These are later 
joined by her own children (males, females and worker), 
‘and at the end of the season ber children only (Le. workers) 
‘people the hive. Among boney bees the queen is never left 
alone, but is always gucrounded by a swarm of workers, 
which guard, clean and feed ber; she devotes bervelf 
wlely to propagatin. A welstocked hive contains from 
20-75,000 workers ; Uhey alone are equipped for foraging, 
and are degenerated and sterile female. 

"These workers build the ces for storing food and the cells 
for the offepring ; the queen lays un unfertilized egg in each, 
cone cell, and fertilized egg in each worker and in each, 
‘queen cell. She can either fertilize the egg an it emerges 
Dy semen contained in a special sec, or leave it unfertined. 
FFor six or eight weeks she lays aboot two thousand egy 
44 day, and this daily output weighs twice as much ax her 
‘own body. 

"The care of the brood and the entire economy of the 
Ihive falls to the lot of the worker. A special instinct for 
‘cleanliness prompts them to keep the hive clean, and 
besides this they clean themselves and each other. The 
‘young bees busy themselves within the hive, while the older 
‘ones (the foragers) fly abroad. OF the food bronght Inta 
the hive, part is converted into an artificial food, part is 
consursed by the foragers themselves, and part is given 
to the other workers, Bee-bread end hooey are produced 
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fn this way. Honey is manufactured from nectar, and is 
prepared in the proventricalss, or crop, of the workers. 
‘The thickening of the honey takes place not only in the crop, 
bout abo in the cells to which it is brought, and which remain 
open for a time before being sealed; the seceuary air 
supply is provided by 2 sumber of workers sbythmnically 
beating their wings. Honey is produced both for current 
consumption and for storing in reserve. Bee-bread is made 
of pollen which some of the bees bring in and deposit in 
the calla, while others, whose activites are confioed to the 
hive, pack it tight and seal it over. The foraging bees 
‘occasionally penetrate into neighbouring hives and steal 
Tnouey. Bee hives with only « small popalstion may suffer 
severely from such warsuders, 

‘The unfertilned eggs prodace drones, the fertlied cage 
Jemales or workers. Whethes a female or a worker is to be 
reared from the fertilized ex depends in the Sst instance 
twpon lodging it in an appropriate cell, and then upon the 
‘ind of nourishment supplied to the larva. Each of the three 
Alifiereat types of larva is provided with an appropriate diet 
bby the bees tending the brood. Every young worker larva 
‘can be developed into a quemn by the worker bees; theyhave 
‘only to transloca its call inte a" quees-cel" apd provide 
it with the food supplied to the guecus. Like the larve, 
‘both the drones and the queens hae tobe fed by the warker 
‘bees, which supply them with chyle (beebread partially 
digested in the second stomach and regurgitated): the chyle 
i also used in fesing the young. 

“Every year from two to sx queens are reared in mccession 
‘As spon as oae is fll growe che emits a piping sound in her 








cel, and this throws the whole community into a state of the 
reatest exzitement. The old queen always attempts to kill 
‘the young one, but the latter is protected by a guard of 
‘workers ; she then formes the hive, accompanied by ten or 
fifteen thousand bees. This swarm attaches itself ina grape- 
Whe cluster to a branch, or some similar object, and 
subsequently settles in a new home which has been explored 
‘two or three days beforehand by a few bees acting as scout 
or forerunners (unless, of course, the bee-keeper horses 
ft by force in a new hive}. The young queen left in the 
hive attacks the remainiog queen calls and Kills the fecaales 
Aevdloping within them. The workers prevent this only if 
‘the hive ia yuficiently populous to allow of the formation of 
«8 econd swarm ; in this ease the next queen to appear 
departs with a second swarm, and Wer successor sometimes 
again with a third. ‘The queen finally left i posention of the 
hive never fails to destroy every female till in course of 
development. In any one bee state there is but one queen, 
HK the quem does not fly oot with the swarm the bees 
retura to the mother hive; this also happens ifthe queen 
Parishes before any young lsrve have come into existence, 
1 maore than one queen (the old one and several young anes) 
fies out with the swarm, all but one are killed. Should the 
queen be removed, or die, the greatest excitement takes 
possession of the hive. Each individoal emits a peculiar 
and characteristic sound (the mourning cry) so that the loss 
isimmediately known allover the hive. 1fa substitute queen 
i introduced the in at Srst treated with enmity, but after a 
Say, or a day and s half, be is secepted, If, oa the death of 
4 queen, the hive remains queesiess too long, may of the 
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‘workers lay unfertiliaad eggs, and any new queen is rejected ; 
‘the stocks then quickly perishes. Among etingiess bees, the 
Molipona, the old queen does not depart with the swarm ; 
tis the young queens that fy of, surrounded by pert af the 
‘commurity. 

‘Amsoog houey bees the new queen is fecundated daring the 
_Buptial fight by a drone in a single copulation, after which 
‘the returns ta the hive, The remaining drones are 
‘subsequently destroyed by the workers. The massucre of 
the drones does not usually take the form of stinging them 
‘to death, rather they ace driven by the workers out of the 
hive into the open siz, and there they perish. 

‘The canal! of the ast serves as a mark of identification 
among bees belonging to the sasne hive, It is blend of the 
‘smell of eack individual and that of the nest in general 
(including that of the brood, the wax and the food). All 
‘ttrange bees which lack this particular smell aze slain, for 
sentinels, stationed at the entrance of the hive (as happent 
‘among all other social insects}, examine every arrival 
‘unless the numbers in the hive have too greatly weakened. 
If the beemastee withes to provide a new queen for a 
‘queenless hive, he must first place her in the hive for a 
ay or two, coofned in a amall wire cage, so that she may 
‘acquire the ame of the mest or that a mutual exchange 
‘of email may take place ; otherwita she will be put to death, 


‘Among ants several queens are sometimes found in the 
‘same state (Escherich, Forel, Wasmann, Wheeler, Dofein, 
‘and others). These may have come from different nests, 
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Thaving combinet together after fecundation. Sexually 
‘oature males remain inthe community for a short time only. 
aa they leave the nest forever alter a few days, rir, anddie. 
‘The aumber of workers which « nest may contain varies 
‘rom 2 few daven to ceveral hundred thousand; if the 
inhabitants of daughter coloaies living in amity with those 
of the mother nest re included fu the reckoning, the whale 
‘Population frequently numbers several, or even many (op 
‘to one bundred) millions, 

‘The workers, aa with bees, are specially adapted, sterile 
females; they are, however, wingless, unlike the normal 
‘males and females. A far-reaching division of labour is the 
rule among the workers ; their apportioned tasks are either 
feeding and caning the larva, building, ot foragiog. The 
younger outs are fst kept occupied within the nest, and only 
the elder ones are sent abroad. The males seldom perform. 
any social duty, though they do, for example, belp in carrying 
‘the young in changing fram one pest to another ; the females, 
‘oa the other hand, often assist in the work of the commonity ; 
‘they help in building, and in times of danger camry larve 
‘and cheysalides. ‘The divison of laboar is, in some species, 
connected with a morphological polymorphism in the 
workers; two, three, ar moore types are thea found, Thus 
4m the case of Atta, the eakddlesized workers are leat-cutters, 
‘the large oes Jeaf-grinders, and the smallest tend the 
fungus-gurdens. Soldiers, agais, are « special type. 

‘The excitement of the tales and females preparing for the 
ight spreads to the workers; during this time 
practically mo work is done. ‘The males and females do not 
depart all at onca, bat gradvally. The inhabitants of 
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Aierent nests collect in great swarus in the wir. There, 
during the cuptial Sight, enmities based upon « diflerence 
of vest mnell cease to exist, The queen may be fecundated 
‘by mare than one male. After her fecundatian she throws 
‘off her wings and procceds to found a new colony, sometimes 
‘cambining with other females for this purpose, She lays 
age, and nourishes bervelf and the frst born larvae upon 
orae of the eggs she has bereelf produced; afterwards the 
sing generation of workers undertakes each its appointed 
‘ask, When several queers found a colony together they live 
peaceably with one another until the frst workers begin to 
appear ; after that, however, they cooimonly fight until 
all but ooe are Killed. Should it boppes that one cokny 
contains several queens at a time when outward circum 
stances are unfavourable ll bat one arr sain by the workers. 

‘There are certain species ia which the female is incapable 
‘of rearing its own brood ; such a dependent ” queen takes 
refuge with & female of acother species stil pomessing the 
power to do so, and leaves her brood to be reared by the 
latter. Inentreme cases the workers, oo, ofthe given species 
Dave Jost the instinct to tend the young, and the work 
evolves entirely upon the warkert of the socond species, 
Alternatively a dependent ” queen has to permit berselt 
tn be adopted by watkers who have lost their own quees, 
and with their help found her new calony ; or again dhe may 
steal a few chrysalides of enother species, and rear thesn into 
‘worker ants for her own service. Sometimes « queen will 
‘enter a nest, kill all its full-grown inhabitants, and rear the 
Tarver into workers to serve ber. Under certain conditions 
‘the workers alo lay eggs. Very many ogg? are eaten by the 
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ants themselves; om ant wil even ext the ogg it has 
just Laid, 

‘The workers keep the nest scrupulously clean; they feed 
and dleanse the young, and move them, several times & 
day, from one chamber into another of a mare appropriate 
‘temperature ar hucoidty ; the brood is housed according to 
‘age and size, in chambers which provide the environment 
‘most mitable to each stage of their developmest. The 
workers help the larva to spin their cocoons, and assist 
the fullgrown insects to emerge from the ehrymlis, In 
‘monogynous communities the death of the queen directly 
affects the welfare of the workers; their ordered activities 
cease forthwith, and soon afterwards they die. 

‘The building instinct among ants is highly adaptal 
‘the nests are, in consequence, particularly well mited to 
their surroundings. The foundation of a colony may take 
place as the resalt of the division of an existing state; ax 
‘many a3 sixteen hundred nests bave been comted, all con- 
nected with one another, and postesing between them a 
Population of many millions. It may happen that the 
flendliest relations between the inmates of one branch 
nest and another may change, in time, to enmity. In the 
course of a foray, ants of one species will take foreible 
posession of a nest Belonging to another species, Every 
change of nest involves a procession of al! the inhabitants 
‘carrying with them eggs, larve, and chrysalides 

‘Weaver ents beloog to the rare clas of tool-using animals, 
fand the tool they use is axe of ther own larva. They weave 
together leaves, each of a number of workers seizing 2 larva 
‘aud using it in the process, whilst other workers hold the 
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edger ofthe leaves together. It the space betwen the leaves 
i greater than the body of the act, a5 many as eight form 
1 chain, each clasping its neighbour's waist with its jews 

Tndividuals belonging ta diferent nests, even when they 
Delong to the same opecis, usually distke one another; 
boundary disputes and thelts of stores frequently occur, 
the latter either during transport, or even from the nest 
itself; a war may be cartied on between two nests for 
‘months; if neither aide is vanquished, mutual toleration, oF 
‘even tricadahip may ensue. Alliances between two different 
state are, indeed, not exceptional. 

Some species hunt singly, others in swarms, ¢4. the 
‘wandering ants ; in the last case even rats and mice can be 
‘overpowered, and the feeh carried off in ermal fragments. 
‘Ants belonging to the sazze vest feed one another, the food 
Deing pasted from mouth to moath. Forel is, therefore, not 
together unjustified in deccribing the crop as a “ social 
stomach”, since one infect does feed ancther fom it 
canly food reaching the digestive stomach benefits the 
‘individual itsell, and Forel consequently called this portion 
‘of the alimentary canal the ” private stomach”. A hungry 
ant " begs " from a fall fed comrade by striking it sharply 
‘on the surface of the body and the nie of the head with ite 
forelegs and antenne and licking its mouth, whercapen the 
other promptiy feds i A full fed ent will pass on pact of 
sts stores to otbers, snd repeat the process several times, 
“Those species which invariably exploy slaves to do the work. 
of the state are aheoiutely dependent upon the latter for 
food, The brood-tending ante feed the larva: by vamiting 
a diop of fnid and letting it fal into their mocths. In 
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epecies where the larve: possess solid jaws they are aloo, 
fed with dead insects and the lke. It is not yet known 
‘whether the workers develop females, and the vations types 
of worker and soldier grubs by varying the fuid on which 
thee are fe. 

‘Ants make provision for the future pately instinctively ; 
hay are " breeders” in the eense that they rear and tend 
insects whote excretions are sweet to the taste, They lay 
‘up stotes of wed and hooey, and cultivate fungi ; and they 
luelp each other to carry home prey. 

‘Am ant “ milking ” an aphide, ie. inducing it to excrete, 
taps the hinder portion of the aphide’s body with ite 
antenna ; the aphis then lifts its bind parts and evacnates 
from its anus yellowish drop of excresment, which is always, 
ch in sugar. ‘The ants protect and guard the aphider, and 
‘if necessary bring thes into safety; they build strong 
<etences round them, cary their eggs into the nest in winter, 
‘and in the spring deposit the young aphides on plants, 
‘Young, newly hatched asts, without previous instruction, 
treat aphides' eggs in exactly the same way that the older 
experienced workers do, to that bere there is no question 
of imitation. Roct-eating aphides are kept by ants in suitable 
‘laces within the nest itself. Some species of ans live entirely. 
‘upon aphis excrement, and there are, comeapondingly, some 
specien of leaf- and root-eating apbides which camot exist 
apart froea their association with ants, Ants alio devour 
the sweet excrement of some cicadas; one species of ant 
Duilds special nests of leaves for ths rearing ofthese inpects, 
Some ants also feed upon the glandolar secretions of the 
‘caterpillars of certain butters. The caterpillars are 
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guarded by the ants in question, and are drogged into the 
est belore the chrysalis stage in order that they may 
complete their metamocphes’s undisturbed. 

Money uns (Myrmecarystuy), found in Colorado, gather the 
‘sweet liquid which it exuded by the gull formed by Cyripe 
finctaria on dwart oaks. Any postion not immediately 
conpamed ig stoced in the crops of special workers, the 
‘"haney-carriers", These, ia the begining normal young 
worker, are fed until their crops are go fall thatthe whole of 
the hinder part of the body is swallen completely out of 
sae, and in this condition they hang forthe greater pact 
of thei lives, immobile, from the celings of special store 
rooms. Should external tnppiies of food tail, the population 
lives upon the contents of the crope of the booey-carvies, 
Allowing themselves to be fed by the latter 

‘The grain collecting apecies, which are found in warm 
countries, either vetk together in the open air for seeds, or 
raid the granasies of other ant states and of men, The grain 
‘brought into the nest is cleaned snd sbeled by x special 
subordinate caste of workers; it is prevented from 
rerminating by the dryness of the chambers used by the 
ants as granarien. The ants probably cause it to germinate 
‘by moistening it belore they consame it 

Leaf-cutting ants are agricuiturists in the sense that they 
cultivate 6 kind of fimgus. The fungus gardens are situated 
‘within ther nests, and the workers sow and tend a pasticular 
sind of fungus which they grow upon specially prepared 
seil, This fungus occurs caly in ants’ nests, and for this 
reason a queen, setting forth to founda new nest, must take 
with her a piace of the plant; this she carries in a pouch iz 
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Jhez mouth. The silin question is prepared from fragments of 
leaves which the workers cut in the opes air and then knead. 
into soft Lamps, This soll bas to be frequently renewed and 
weeded ” to keep it free from other fungi and bacterit. 

‘The division of labour between the large, medium-sized, 
and wall Ate workers as already been described. The 
‘Atta eats feed solely upon sell tarsours which appear ou the 
foogi (the so-called ” turnips"), which ane very rich in 
albumen, Other species of ants besides Ata cultivate fungi, 
‘Preparing the necessary soil from powdered wood and the 
‘excrement of wood-eating insects, 

‘The worker ants clean and lick themselves and each other 
freely, and bestow a similar care upon the queen and the 
‘brood ; thin licking, however, cannot be attributed solaly 
to 0 desire for cleanliness, but rather to the presence of 
cortain skin secretions which induce this action. Refuse 
4s taken out of the nest or brought to remote places within 
1 and there eometimes covered with earth ; dead ante are 
treated in the same way. These babite are the substantia) 
lement in certain highly imagioative descriptions of unt 
fanerus and ant cemeteries 

‘Af the nest is invaded the Brood and the femalas are placed 
in aadety in the deepest recestes of the nest, or cle the 
inmates try to escape, taking the brood and the feroales 
‘with them. If the nest isimundated, the ants for themselves 
into living balls, with the brood apd the females well 
‘Pfotected in the centre. They brondcast an slarm through 
out the nest by tapping one another with their antenne, or 
by making mocking noises, or by using 2 special 
chirping organ with which they are equipped. The 
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inhabitants of « nest differ considerably from one another 
in temperament and courage ; the latter quality, ax among 
all social animals, grows in propostion to the number of 
comrades fighting together. Their battle fary may rise to 
4 veritable intoxication ; when this stage is reached, the 
ants throw themselves upan heir infuriated companions, 
and bold them fast uatil the madness parses. An ant which 
‘has lest its way in the opes is carried back to the mest by a 
‘companion. A sort of morsing of the sick unmistakably 
‘occurs among ants, any that are jill or damaged being tended 
toe licked, Care ofthis kind seems, bowever, actually to be 
limited to cases which are not deaperate, for the badly 
‘wounded, and some of the sick, are left unattended, of are 
carried off, without « moment's delay, to the rubbish heap, 
‘Ants, a1 bave sald inthe introdetion, do sot remove mites, 
‘or other harmful parasites from ane anothers bodies. ‘Those 
‘most familiar with the babits of ante assert ushesitatingly 
‘that they play together, Judgments of this kind cannot 
‘be too circumspect, but the mack atten which take place 
‘among the inhabitants of one nest dosing worm weather, 
‘and when they are undisturbed, seem to be quite justifiably 
described a8 play. 

‘A mixed colony arises when the workers of ove colony 
receive into their midst a female belonging to another 
{adoption of a queen) ; it may also arise out of an alliance, 
or out of conquest. The larve stolen on « well-organized 
“ sleve raid " are some of them reared, and some of them 
caten. The socalled slaves sre fully franchised a 





‘of the ant states in which they bave shed their cocoons, and 
‘are not slaves in the sense in which the word is understood 
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‘when applied to buman societies. The presence of these 
slaves in an ant states not comparable with the employment 
‘of atives as soldiers and oficials by civilized occidental, 
‘for natives are always regarded, though in varying degrees, 
‘a citizens of an inferior oeder. 

The genun Polyergus is an «obligatory slave-keeper ”, 
since the workers are caly capable of stealing larve and 
cocoon, end depend entirely on their slaves for food; with- 
‘out them they would die of starvation, The gems Anergetes 
thas only males and females, no workers. A female of this 
species penetrates into x Tetramorinm colony, and is adopted. 
by sta workers, who probably even kill thee former queen, 
‘A fernale Anergetes produces only males and females, which 
have all to be fed by the Tetramorixom workers. Gradually 
the Tetramorium colony dies out far lack of progeny, and the 
Anergstes males and fesoles in its midst ate doomed along 
‘with theic hosts. One or other of the Terameriam females 
alone escapes death by migrating to another Tatramorius 
olony. 

‘There are numerous insect species, the Myrmehophile 
(Wasmasn), which live with ants. The individual of these 
species are never found living together elooe, but always 
‘secociated with ante. These guests ofthe ant are sometitnes 
10 dependent upon this mode of life that they are incepable 
of existing apart from their hosts. Myrmecaphilovs insects 
‘can be divided into three classen (1) Syuecthrans, which 
fre directly barmaful to their hosts, and which these Intter 
‘encounter with bostiity. {a} Synotkites, whose presence 
sither does sot affect the ants in any way, of at least is 
neither specially barmful mar specially vsefol to them: 
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these are tolerated by their hosts. (3) Symphiles, or true 
wucsts of the ant. All sympbilous insects exade aromatic 
volatile substances; these exudations take place from special 
Inain, the trichome, which grow in stiff bunches. For the 
take of these extdations the ants do not merely tolerate 
‘the existence of sympbilous insects, but even look after 
‘them, and in time of danger rescue them with the brood, 
‘As the exndations are beought forth only in very small 
‘quantities they are not anecessity but « luxury; the craving 
{or them may amount to a social evilin an ant etate, and for 
his reason Eacherich compares it with the passion for alcobot 
‘and opium among sen; it sometimes cote the ant state 
rot only a part of ity nourishment, but also ite brood. 
Symphilons instincts among ants must be regarded wt 
<iferectintions of the general brood-tending and adopting 
instincts 

‘Waamnana takes the relation between the beetle Lomechuse 
strumota, and the ant Formica senpuinaa, a8 a classic exatople 
of symphila, The ants feed the beetles fom their crops and 
tend their young with greater zeal than they do their ovm 
‘brood, ever though the Lomechuse larve devour the exes 
and larva of the ants in large quantities, This aberration 
cf the normal brood-tending instinct results eventually in 
‘the prodction ofa stated typeof ant intermediate between 
1 worker and x fecmale, the perodogyn=. In this way the 
ant colony eventually perishes from degeneration, and the 
Lomochuse migrate to another cest, Soene of these parasites, 
‘eg, the beetles Lomechuss and Clavigera, adapt themselves, 
© completely to the habits of their hosts thet they 
make use of their antenne to tap the ants with 
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which they come into contact just as these do each 
obser. 

‘As Ihave already said, ants belooging to different nests, 
‘even when members of the same species, are homile to ooe 
‘another ; they rob one another of aphides and stores and 
‘beood, and gos far us to drive one nother out of thelr nests 
‘Belore an organized foray, scouts spy oot a favourable 
‘moment for the attack. Inbabitants of the same nest 
recognize one another by the special nest odour, which, as 
song bees, isa compound of that of the individnal and that 
of the nest. Sentinels stand at the entrance of the act-hill 
and drive away all who do not bear the“ uniform ” of the 
special est odoas. Ants which bave been kept ialated from 
their nest comrades are welcomed by the latter months or 
years later. Where this does not happen itis to be supposed 
that the retumed wanderer has lost the nest odour in 
the interval. In a mised colony there is x special mixed 
nell, and on this accaont masters and dlaves of difirent 
species live peacefully together in the same state, provided 
‘they all possess ax identical“ Livery of sre; they wil 
‘make common cause against the inmates of another state, 
even though they belong to diferent species. 

Ite possible to create artificially xed colonies by pacing 
together young ants, ealy just out of the cocoon, im an 
artifical nest, fr they do not then porsess any special nest 
odour; either they have not as yet acquired it,arit may not 
yet have been formed. Mixed ealonies of elder ants can be. 
created by thocougtly shaking representatives of different 
species together in a sack, whereby the different nest odours 
‘Wend with one another ; but iti true that this experiment 
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docs not socceed with all species. It has never been found 
pons to create mixed colonics of ants and termites. 

‘Ants do not always allow their behaviour towards other 
ants to be guided blindly by the nest odvur. If a few 
individuals of diferent species are put together into an 
enclosed epace this desta foc compesicnship often conquers 
‘heir mutual hastiity. Shonld a female, incapable of 
founding a colony by burst, enter the nest of another species 
‘which has lost its queen, she isnot put to death, but adopted. 
Peace may be spontaneuly concluded between two nests 
‘which have cared on a fong and indecisive war, or betweea 
two nests simultaneously menaced by a common enemy. 
{In wach contingency the hitherto hostile tribe i recoynined 
by its mel) and duly respected. The means of mutual 
nderrtanding which ants possess in the shape of theit 
“"antenne Ianguags ” will be dealt within a special section 
‘of my General Animal Sociology. 


4 Temi 
Termites (Escherich, Doficn, Deegener) provide an 
interesting parallel to ants, and for this reason they have 
been called “white ants”, although the tuo species have 
strietly no connexion with one another. Some of the 
resemblances between them are very striking, and provide 
us with what is, perhaps, our most impressive instance of 
convergent evolution betwoen two animal groups, the 
similarity of whose habits bas produced similar morpho- 
logical and biological characteristics, Unfortunately we are 
stilt very ignorant of the psychology of termites, which is 
especially regrettable for present purposes. 
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‘A dangle termite state may contain only a few hundreds 
of inhabitants, bst ix the cate of tropical epecies these may 
uesber millions oF even milliards. In addition to winged 
‘ales and females there are sterile and wingless workert 
and coléiers which are specially modified males and females, 
vided, sometimes, into sub-castes. The workers are able 
to produce recruits forall the various castes fom the sexless 
young; and they are even capable of rearing substitute 
‘males and females from worker and scldier larva, und 
folders from tale and female larvee, probably by varying 
he nourishment with which they supply them, The workers 
fre eareful to maintain the proper numerical proportion 
between the nuraber of individuals in each caste ; if there are 
oo many in any one caste the superfiaous insects are Killed 
and eaten ; if there are too few the scarcity is reiaved by 
the transmutation already described 

‘The fonctions of the workers are nest-building, gathering, 
food, cleaning and tending the male, feenales and soldiers, 
‘tending the brood and Keeping the hive clean. The larger 
‘workers busy themselves outside, and the senall wotkert 
inside, the neat : the latter is defended by the soldiers, wich 
are incapable of feeding themsaives. The soldiers are sub- 
divided inte classes according to size ; the outer defences 
are maaned by the larger types, wherear the roediuto-tited 
‘and amaller ones pole the interior of the nest ; these latter 
supervise the groups of workers, unging on idlers with taps 
ff their antenne Under the supervision of the smaller 
soldiers, workers take in change the eggs laid by the quoen ; 
larger soldiers surround the king and queen, and defend 
them if necemary. The sentinels posted at the entrance 
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give the alarm when danger approaches by tapping ant 
chirping. 

‘After ewarming both msle and female sbed their wings, 
remain togetber 3 a pair, end often only attain sexual 
maturity after a period which may extend fram a fortnight 
to Gva months, The pair hide themselves and dig themselves 
in cogether. When the fint eggs hatch out, brooding instincts 
‘appens in both wales und females ; Inter the adult workers 
ase responsibility for the offspring. From ane to six 
‘airs bave been found in the sazme mest. I many species the 
‘queen layn an ogg every two seconds, and may continue doing 
0 for years. Every pair copulates repeatedly, and lives 
monogamously unless one of the partners dies. Tf the queen 
perishes the king is provided with a number of substitute 
queens (48 many at a Indred) and Sives Neneeforward 
polygynously. If both king and queen dic, numerous 
swobsttute pairs arise in their sted. 

In canes of necessity, ie. when the king or the queen, or 
‘both, die, substitute wales and females are generally roared 
from a special type of larve held in reserve. Worker or 
soldier larva: are seldom converted ioto substitute mules 
cr females. Sometimes a winged male or female couple is 
‘prtvented from leaving the nest to swarm and is put by force 
fm the place of a pair which have died. In some species a 
* subutitate type existe side by side with the normal males 
and females, whereas in other species no such type is ever 
found. Soldiers also, on occasion. ay eggs 

Colonies are sometimes founded by « secession from the 
soother nest; in this case a oumsber of workers, taking with 
them eggs aod larvm, form a new nest, which is at fint 
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lasely connected with the old one, but later becomes totaly 
independent, A new royal couple is created for the new nest 
from substitute males and females: sometimes a young 
‘air is adopted from outside. 

‘Teemite workers devour their sickly and dead companious, 
‘They feed the larva, the males and females, the soldier, 
and their fellow workers by regurgitation or, in the case of 
wood-eating species, by defecation. In these species the 
excrement always contains a considerable amount of 
fautrimest. One ant “begs” excrement of another by 
stroking the hinder part of its companion’s body with 
fantemue and ferlers, The flow of excrument may be 
roduced experimentally with the help of a paint brash. 
Exerement and vomit are also used in nest-bailding, 

‘Termites, like ants, construct storecbembers, With 
‘termites these contain fragments of finely shredded grass and, 
leaves or grain and other seeds. Termites also cultivate 
fang: the sol they use is vegetable matter reduced to very 
small pinces. Taese (angus gerdens must be diligently 
‘weeded, for if they are temoved fram the care of the termites 
they run wild is a very short time. Tt would appear t 
‘betes weeding, some complicated process of cultivation is 
rested ; for the small knots which appear on the fungi 
and are used a8 food for the queen and the young brood, 
‘Bow only under the care of the termites. 

Individual termites belonging to the same nest also know 
cone anctber by a special nest odour strangers which do 
not possess this smell ae killed. Ants and termites are one 
another's greatest enemies, ants always being the agaressors, 
‘Termitophila are found associated with termites. AB among, 
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ants, three different species can be distinguished: (2) the 
symecthrans, (2} the synoekites, aod (3) the sympbiles. The 
last exude secretions. The growth of special hairs is more or 
Jes absent among the real guests of the termites ; exudation 
‘takes place through pores in the skin, but here, too, in suet 
small quantities as only to provide a kaxury, not a necessity, 
‘The termites nomrish the syzuphiles on rayal food, tend them, 
lick them, and sometimes rear them. These are bartnful 
chiefly becaose they often attack the termite brood, 
Symphiles ate nearly always beetles of one kind or another, 
but may abo be fies, or a species of buttery. Among 
‘termites ax among ante, certain insects are used as “ mile 
cows"; the termites visit these insects outside the mest, 
(or keep them inside it forthe sake of their excreta, 
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In this tection I sball give an account of the general 
features which chamcterize the socal life of animals. This 
science i still, unfortunately, ints infaney, and oonseqvently 
‘what we have here to offer eannot be compared with the 
‘very substantial chievements of huraan sociology. Yet 
Wwe ean even now state varius farts of very grant interest 
{rom the point of view of comparative group prycholugy. 


A. Taz Soctery on rae Couwunrry 


‘A dimtinetion bas been drawn above between astocintions 
‘and societies ; the fit ere chance aggregations in the sense 
that they are brought together by external environmental 
actors Qfght, warmth, nourishment, e.), whereas toietio 
Ihald together because all their soembers possess special 
ocial instincts. Societies may be classified as (1) cloted. 
oF (2) open communities. In the Est case itis only under 
special conditions that new members are admitted, ot that 
a member, once incorporated, withdraws ; furthermore & 
wolldlefined hierarchy is very often found to exist. Ts an 
‘open society, on the contrary, the members come nd go 
without any special dificulties; iis therefore posible to 
stinguiah between (¢) organized sod (8} unocganiard com- 
munitice; in the first the individuals have coch their 
appointed status, in the second there ie no such arrange 
‘went. Considering the diffcalty of making clear-cut lines of 
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dectarcation in the nature worid, this division is, I think, 
ot excensively artical. 

‘The cummanity is beld together, and its members are able 
‘tw recognize ove another chilly by means of ether the sense 
of omell Grancts, many gregarions taxmmals) or the sents of 
sigot (specially among birds). The sense of hearing often 
foreas.a ueeful auxitary, and the mare or las perfect develog- 
ment of the sense is coincident, among many socal animals, 
‘with the pomemtion of eharecterstic voral organs. The horse 
‘whines if separated from his stable companion, and (us 
ssives expression to the frustration of bis soca) instincts ; 
‘dog unaccustomed to loneliness, howis; birds sound nates 
of invitation or warning as occasion requires ; a goat, 
alone in a stable, moans, but give it « rabbit for company 
and it is soothed at once. The goat and the rabbit do not 
enter into any closer relation ; the fact that another Living 
‘ereature i prasent is mfficient to allay the goat's desie lor 
‘companionship. Tx Java macaques are often kept in stables ; 
‘the Javanese say that this prevents the horses from becoming 
bored, and makes them thrive better. 

‘Whether or not individuals of the samme species recognize 
‘one another ax members of the same community in many 
‘aes docs not seem to depend upen their colouring ; ether- 
wise it would bo inapossibte for albinos to appear, as they 
ocasiomally do, in flocks of birds (axsong sparrows, erancs, 
‘fc. Moreover, under natural conditions, the males of the 
species Machetes pugnax are quite diflerenly coloured and 
‘yet auociate Keely with one another. Domesticated fowls, 
‘ducks and pigeans tecognize their comrades in spite of 
Siferences of clouring, and this is als true of domesticated 
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dogs. ‘The homogeneity of « species, is spite of the varied 
appearance of its members to humas vison, is conditioned 
‘by their whsle demeanour, and among dogs, also by a 
similarity of odour. have to thank Dr. Drst, of Heligoland, 
for the following commmications bearing upoa this paint, 
During marking experiments carried out wpoa migratory 
‘irda taken from the bird saneraary there, a number of the 
birds are painted different colours in order to make them 
specially recognizable. These birds are always admitted by 
‘others of the same species to Une communities to which they 
Delong (e.g peewits painted red}. The sazue Bolds good for 
domesticated fowis which had boco painted in order to 
carry out preliminary expertevents, Thus if birds ceave to be 
recognized by their own kind it ast be for other reasons 
than that of a mere difference i colouring (fr further 
etails see below). 
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‘The closed society is a community shut against non 
members, These are either totally excluded, or gin 
admittance only with great diffcnlty. Within such a com 
‘munity there ig often an established hierarchy ; among birds 
it in Weety that this is always the case, but it probably 
ever occurs among insects. 

Insect states are closed societieg, Au we saw in the section 
‘which dealt with them, inmates of the same nest or hive 
‘Tecognize one another by a separate and distinet nest odour, 
even when the state to which they belong contains milions 
of inhabitants, for inmates of the seme nest bear the same 
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epend upon recognition of oe another by the individuals 
concerned. Membership of the same community, and not 
saetubership ofthe same species, decides whether two animals 
shall tolerate or sball fight cach other ; this is particularly 
eat in tie mixed colonies of ents, where different species 
may be citizens of one and the sume state, and hold together 
through thick and thin. 

Single bees, isolated trom the hive, soon die. They live 
longer if they have access to the odour of the hive and to 
‘that of the queen in particular, Iti quite unnecessary that 
‘they should be near the hive and the queea, the odour hus 
‘merely to attach to their prison, Solitary bec, on the 
contrary, bear isolation without any il-eseet. 

According to Gortsch, mere tolitude does not shorten 
he life of ants if they are given earth and brood with which 
to satisty their building and brood-tending instincts. If 
éther of these instincts remains unappeated they die. They 
perish more quickly when both building material and brood 
fre lacking, Ants will remain alive under the most un- 
favourable conditions if, in addition to building materials, 
they ara givena queen and brood. Where a queen and brood 
are lacking the cause of death i» perbaps the want of those 
substanoes which the ants ick fom their odie rather than 
the impossibility of satisfying their tending instincts. IC 
‘anew queen is placed in a nest which bas been long without 
‘one, the workers cannot lick her enowgh. 

Solitary monogamans meteships and tamiies, and solitary 
Tharems are cloted societies. In these the parents always 
know their own young ; some parents, eg, ostriches, bite 
and Hill young which do not Belong to them. Hordes which 
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inhabit a special area and defend it agsinst imtroders are 
dosed societies. We may include here those animal com 
munities whose members have been thrown together by 
chance within the same cage, and have there formed an 
organized society. Mutual recognition and tolerance in all 
soch cases is the result of the individuals Imowing each 
other, 

The halfwild pariah dogs of the East, according 
Bree, immediately attack any of their kind which have 
not grown up with them, and which, so to speak, buve not 
seufled together with ther. Thus in oriental cities every 
street and alley has its own pack of half-wild dogs, which 
never leave it. If one of these dogs eters a strange alley, 
the dogs domiciled there fall wpon the stranger and tear it 
to pieces unless it saves itself by speedy fight. Pengains 
behave in just the same way during their breeding time, 
‘They brood, aa earlier described, in gigantic colonies which 
are traversed by mumerous pathways eatting each other at 
right-angles. Each of the resulting rectangles in the horne of 
4 paic of penguins, The birds in the neighbouring rectangles 
fare manifestly more closely coonected with on another 
‘than with the rest of the birds in the brooding colony : 
‘bat fe penguin strays into a more distant block of nests 
‘where it has no right of abode, it ic fiercely expelled. 

‘A society often hasa leader. We saw that among mammals 
this may be either « male or a female, eccording to the 
species. Often the strongest and most experienced animal 
Tuolds this rank. But from certain observations made by 
Schjelderup Ebbe on fowis, to be discussed later, we may 
Infor that strength and experience ere not the only 
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qualification necessary, but that in addition a specific 
aptitude for leadership ix involved. Among fowls, physical 
strength alone does not determine the status of an individual 
in the “peeking order‘; paychic factors are mare 
‘important. In those hardes of apes which are composed 
‘of several harcas, each with its own pacha, the later miles 
‘only hix own family. Each harem is more coscly united 
‘within itself than with the remaining harems, and yet the 
id males together watch over and fight for the safety ofthe 
whole horde. Aznoug Arabian baboons, when a borde is 
on the march, a few old males lead the way, others remain 
in the rear, while others agin are posted as sentinel at 
evated spots. In case of danger every fall grown made 
makes for the threatened point. When the horde takes to 
ight the old apes deal out cutis end Wows to the younger 
and leas experienced, forcing them thereby to hasten their 
‘movements (Schillings). Wounded and dead comparions 
are barne along with the horde, and this does not apply only 
‘to mothers and their young. According to Brehm, an old 
‘male Arabian baboon which bad bean wounded supported 
bisusel right and let upon young apes, and boxed their ear 
whenever any detail of the Sight was not carried out 
‘according to his wishes. 

It an animal seeks admittance to an already established 
closed society itis, as a rule initially received with great 
Dostiity. Schl2 added a third to two young thinooeratet wo 
‘were used to one another ; these two immediately attacked 
the new arrival and barmony and friendship were not 
catablished until later. The same thing happens if a new 
‘cuimal is placed in the common cage of a soological garden, 
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‘Apes and beasts of prey, also prairie marmots, perots, et, 
thu themselves immediately upoa any oow-comer of their 
‘own species or breed, and il-treat itor bite it to deat. If 
(he stranger sarvives this reception, pace’s often extablibed 
only after a great deal of scuffing; possibly such battles 
are always wagod with a view to establishing degrees of 
superiority (oe below Schjelderup-Ebbe on bens an ducks} 
According to Pfungst every ape “ leiows its place " within 
the herd. 

‘According to Kahler, 2 chimpanaee kept in solitary con 
finescent is no true chimpanzee and becormes such only as 
a member of a group. ‘The same is true, in greater of lewer 
degree, of all social animals, and of mes. The uctions of 
‘other members of its own species are, for every individual, 
‘the sole otizali capable of prompting a large number of 
vital activities; group solidarity ia area (orce of the greatest 
‘naportance. 

The chimpancees Kept in the experimeotal station at 
‘Tenertie when fst procered were quite young ; they might 
bbe called children (Rothman and Teuber, Kolar). In 
‘the early days oftheir captivity they tended (o form a herd, 
‘but this tendency disappeared as they became more famiBiar 
with one another, and an elder male took the lead. Once 
they had trodden out paths on their alotted patch of grass, 
they stuck to ther. It was noteworthy that each of the 
‘enieals possesed a strongly marked individuality. The 
‘Group, therefore, was in no sense homogeneous; tather each 
sxximal went its own way. Friendships grew up witht the 
‘community and changed from time to time; but alllances 
‘were formed when, for example, they had to punish oe or 
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other of the ssimals. Friends shared their stares of food, 

‘partions of it to each other. They all united 
immediately to attack a new-comer. The chimpanzees very 
seldem clasped hands in greeting one another, but often did 
0 in order to express their seme of good fellowship in 
particularly enjoyable situations, In move effusive greetings, 
‘gestures wert made distinctly muggestive of sexual 
‘mation, A favoarite form of gresting wasto stretch out the 
aut with the paw curved inwards ; this gestore was wed 
as 1 sign of welcome, and wes extended to fcendly human 
beings to whom they were attached, and to other apes ; 
‘it wat aso used in the recognition oftheir own photographs, 
Chisipansees regard x iciendly human being ax belonging 
to their group. 

fa chimpantes was isolated for experimental purposes it 
‘behaved as thongh it had gone out of its senses; the 
semaine of the group showed such less eucitement aver the 
loss of their companion. The same sort of thing luppened 
when after the lapse of a few weeks the imprisoned 
chimpancee returned from its isolation. This differed, 
however, with the ape concemed. If it was the oldest 
‘asimal, which iovariably beld a special position in the 
cocamunity, the rejcicings were always greater than in the 
case of one of the younger apes. 

(One or other of the chimpanzees was sometimes shut up in 
«2 cage by itsel!; although it always bowied amd moaned, its 
companiocs did not come immediately to the cage and 
‘embrace it: thereupon it would stretch imploring arms 
towards them, and if they still did not ecme it wuld push 
its blanket, straw, or any other movable object in the onge, 
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Detwom the bars and brandish it in the air, but always in 
the direction of the other chimpanzees, finally throwing the 
objects, one after another, towards them. 

‘Playthings, such as jem tins, piers of wood, stones, regs, 
te, were often carried about wedged between the lower 
part of the stomach and the upper part of the thigh. By 
‘way of resting they sometimes put their hands im each 
‘other'slaps, of one would take the hand ofthe other and draw 
it into its own lap. The animals were inclined to wae this 
form of greeting without hesitation in their intercourse 
‘with men, thus recognising them as fries and beings of 
nature resembling their own. Kohler desing that this 
coremony hus « sexual origin ; believing rather thtt the 
‘apes press the hand of a friend into the place where they 
are accustomed to hide their treasures, Whether the actin 
is purely instinctive (.e. whether it ia carried out by 
chimpanzees in their natural state), or whetber it was 
invented by one of the captive animals and imitated by the 
others is not known. 

If a chioypanace climbs up its keeper io onder to reach 
some object, and the keeper then bends down to that the 
attempt does not sacceed, it will try to induce the keeper 
to straighten himself. If the animale need water they will 
drag the keeper with all the force at their disposal to the 
door behind which the water bott is usually kept. If some 
object is out of reach they wil persuade a man to approach 
them and then take his hand and move it in the required 
rection. In consequence of the cose morphological 
similarity between apes and men, apes find it easy to under 
stand the cature of the hurman body. 
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‘The chimpanases were capable of taking each other's 
‘put, or the part of their keepess, against other men or other 
chimpanzees. Alter quarcelling they always showed a strong 
deste for reconsiliation. Jealousy was an emotion by 10 
‘means unkown axong them. An enissal would plead nat 
‘only for itscl but far another, before punishment. According 
to von Oertaen, 2 young gorilla wil also, belore being 
‘Punished, try to cajole its keeper. Chimpansees embence 
‘one another and also huran beings as «sign of aflection, or 
‘when they are frightened ; and these embraces are acoom= 
anied by a stroking of the back. 

‘According to KeNler chimpanzees comsnunicate with one 
nother by menas of noises and gestures, but neither noise 
‘noe gesture could be interpreted as the designation of 
an object. 

‘Many of their gestures and sounds ould be understood 
by human beings without diffealty, bot some remained 
‘obscure, On the other hand the chicapansees always under- 
stood each other immediately. Laughing and weeping in 
‘mlnowa among them, and they are always at a loss when 
confronted with human Laughter. 

‘The behaviour of s other and child in captivity during 
(he Srst three months of a young chipansee’s te has been 
Geseribed by von Alesch. At fst the other chimpanzees 
took a deep interest in the mewiy born infant, but afterwards 
‘their interest faded. The mother, as far as she conld, avoided 
‘all excitement, amd tried, for instance, to soothe another 
hitnpansee when it made 2 noise by patting it softly and 
caressingly. 

‘The members of a society may be extremely attached to 
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ane another. This, for example, i said to be specially 
characteristic of bullinches. If ene of a flock of these birds, 
collected together between two breeding seasors, is shot, 
‘the others remain near it for a lang time, uttering exiea of 
sorrow, This occurs more especialy when the Sock is small, 
that is to say when the birds stand in an unusually close 
relation to ome another. If two doavesticated hens fall to 
fighting, the cock not infrequently separates them; one cock 
‘may also intervene between two others which are fighting, 
‘but never does so unkew it is superior to both the 
combatants. 

It is not always posible to draw the line arply between 
owed and open societies. “A brooding colony of peogvins 
ray certainly be clesifed, in geoeral, ex an open society, 
if only in vietwe of the number of its eaibers, and yet, x 
‘we have seen, cach group of nests is 2 dosed society. In 
other cases our knowledge is stil so incomplete that we Jo 
not know in which category to place our instances, The 
‘mammals mentioned below, which live in caloaes, are, thene= 
fore, eluded in this section only under reservations. 

Members of the genus of marmots lay cut subterranean 
<Avelling places, and inhabit them in Targe exmbers betwean 
tone treeding season and another ; when these animals come 
to the surface of the ground they post sestinls, 

‘Among vizeacha the subterranean dwelling of one animal 
‘wil be connected by passages with those of several others. 
Settlements ofthis kind ere called vincachera. Within them 
‘there seems to be always one old male which assumes the 
‘We of leader. Neighbouring settlements are inked by wel 
‘trodden paths used by the animals for visting one another. 
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1 a viscachera is destroyed, the inmates are rescued by the 
fnhabitants of the neighbooring colonies. 

‘in Germany beavers are now ssually found Living in pairs; 
‘only in the most retired localities do they stil farm colonies, 
whether Large or small. In moce populous regions they 
soually house themselves in simple subterranean Durows, 
and do mot build a fort. These forts, when they do occur, 
are oven-thaped, thick-walled mounds, made of potled 
sticks and branche, earth, cay and sand, and they 
contain an inner living room, and a charmber used for storiog 
food. In places where the animals are left undisturbed a 
large nucber wil toil together at building afort, The females 
fare the real architects and builders, while the males collect 
and furnah the necestary materials. Uf the water changes 
ita level ia the courte of the year, of it not of saticient 
epth, the beavers build « dam across the streams and stem 
ita flow. “The dams are built of the same materia? as Out 
‘ed forthe fort, and have ax almost vertical wall on the 
‘wetter trout, but on the other side merely an escarpment, 
‘Amy breaches in the damm are sought out and repaired. 
Canadian beavers sometimes support an original dam with 
others built out from the base of the Grst. The dams of 
‘Earopean and Canadian Beavers are said to be hundreds of 
Yyeara old, and i this i true then countless generations emast 
have Inbowred on them end toiled for their preservation. 

‘Animals belonging to species which, under nataral con- 
tions, have no intercourse with one another, will make 
‘elena in captivity, driven thereto by the lack of any other 
coutiet for their gregarious inapulse. An ape may become 
(grauinely sttached to a sheep, a pig. a rabbit, a parrot, or 
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2 died of prey: and captive animals very often quickly 
develop an affection for their keepers. Schillings was able to 
increase the bappincas of a young, newly caught rhinoceros 
‘very considerably by giving it the companionship of a fall- 
gown female goat. Friendly relations were established 
Detween the animals in the courte of very few days, although 
neither of them derived any material petit from the presence 
fof the other; the goat did ot, for instance, suckle the 
‘Young thinoceran. The fccendship became, indeed, 90 close, 
‘hat the gont often disposed itself for sleep Jeening agninat 
the rhinoceros. Tame baboons, like some dogs, are devoted, 
‘only to theie masters, greeting them joyfully, but showing 
Chemselves invariably hostile and ill-tempered towards 
strangers. A caged marabout would greet Schillings by 
flapping its wings and nodding its bead, asd would not rest 
content until its master bad caressed it, Although this 
acabout would have nothing to do with any other animal 
4n Schillings’ camp, i¢ was on terms of close friendship with 
1 young rhinoceros, 

Brehm, from his own experience of chimpanzees, judges 
that in theie intercourse with men they subordinate them- 
elves to higher talents and powers, whereas they regard 
‘other anianals with the same consciousness of superiority 
a that with which mem regard them. Chimpanzees always 
Tbebave with great gentleness towards children, having a 
special affection for the smallest. Brebm believes that this 
indicates that the anthrepoid apes recognize man, the 
superior, even in the smallest chil. They comport them 
selves with snack less consideration towards their owa kind, 
rare especially when they are youxger than themselves, 
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In the cotuman ape cage in the Berlin aquarium @ young 
‘gsila treats only 2 young chimpanzee ass equal, choosing 
it aloneae 2 companion to play with and caress and behaving 
‘with = camplete lack of consideration towards the other 
now-anthropoid pet. 

‘Rech describes a tricadahip between two fallrown apes, 
‘along-tailed monkey and a baboon, Thelong-tailed monkey 
‘was completely dominated by the very much larger baboon, 
5t would not venture abread cor take (cod except in the 
company of the latter. If the monkey did not voluntarily 
sbare is food with the beboon the letter would use force, 
socoetines even extracting morsels from the cheek pouches 
of the other, and it war very seldom een to reverse the 
procedare by giving something to the monkey. According 
to the same author, « small ape, kept captive on a ship, 
‘when it was to be punisbed would take refuge on the breast 
‘of an orang utan, and the erang utan wou!d then ciaib with 
it into the igging. against its ussal habit, and remain there 
atl the danger was past. 

Schilngs relates bow, in a fart in East Africa, «friendship 
ew up between an old captive male baboon and a small 
native child about a year and « half ld. Each day, from its 
It near by, the child would crawl to the ape and play with 
it for several hours 

Caged parzots may form intimate friendships with one 
‘nother, even when they belong to different species. If 3 
male and x female are shut up together amorous relations 
often develop between them and the birds wil bill together 
Ihour after boar ; it eometimes happens, in fact, that i owe 
‘of them dies the other does not long survive, According to 
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Brebim, a captive purple watershen (Porphyris) assumed the 
attitude of the sexual act both in the presince of its keeper 
and of a lory. The lory frequently attempted cation, and 


attacked the keeper, screeching if he stroked the purple 
watershen. 


Tt may here be mentioned thet, under natural conditions, 
‘the weaver-bird (Dinemlis dinemeli) lives ka intimate 
relation on the one band with Spreo swperbus, and on the 
other with the grest grey shrike (Schilings), These birds 
play together in the air, chase each other as batterfies do, 
perch close to ome another, ete. 


2 Mas Ome Geciety 
‘The characteristic feature of an open wocety is that, an 
compared with a closed society, it is much less exclusive, 
Chanoe alone determines whether its members shall coms 
together oF separate; but wben they do unite social tise 
of various kinds ace formed imsuediately ; in particular, 
‘the animals concerned act with conspicuous uniformity 
(ee. in Sight, foraging, resting, ete). If, in mich open 
» any hierarchy is established, if watches are sat 
during the resting periods, and leaders come forward, the 
community becomes (a) an organized open society: if, 
hhowever, the community is homogeneous is the smse that 
apart from chance differences of size and strength no one 
-mernber is euperioe to another, then itis (2) an unorganized, 
open potty. 
@ The Organized Open Society 
‘The herds end bands of mammals which gather together 
Detween two pairing seasons are often open, and yet 





322 -« GENERAL ANIMAL SOCIOLOGY 
organized, socictien. One animal acts a leader, and it i» 
common for waiches to be set while the herd rests. Herds 
of gnus and buffaloes often rest on hills dominating the 
surrosnding coustry (von Oertzen). Herds of giraies are 
led either by a male or 2 female, and this also ia true of herds 
of cow antelopes. In the latter statincis often take up theit 
‘stand upon anthills 

‘Ascarding to Pallas (quoted by Brehm) the saign antelope 
lives in large herds; the old eiales retain with the Berd 
‘throughout the year. Single animals sre always on guard, 
‘and no ventioe) ever betakes itself to rest without calling 
‘upon another anisal, by modding to it and advancing 
towards it in © peculiar manner, to rieve it. Only when 
‘another aniozal has risen to its feet and tacen over the watch 
does the firs one lie down. These antelopes, when danger 
threatens, first herd together, and then take flight in a Jong 
Tine led generally by a male, bat sometimes by a female. 

nother species the leader is ether always a male or always 
‘a female. Among wild reindeer, itis the leader, a female, 
‘which invariably acts ax sentry and remains standing 
even when all the other members of the herd are resting 
1f it signifies its intention to lie down, another feaale 
Immediately rises to its feet. {f danger is near the Jeader 
‘hay inden the rest ofthe ber to rise to their fet by prodding 
the animals with its hors. In certain circumstances, as is 
wall inown, a herd of animals wil follow its leader blindly, 
‘even when the latter precipitetes itself into an abyss, If the 
leader is Killed the herd coay lose its bead completely. 
Herds of Caing whales are also led by old males, whom they 
‘&t mid to fallow blindly. Brehm relates that one of these 
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‘whales, which escaped when the rest of its herd wax 
massacred by coast-dweller, returned again and again to 
‘ts dead and dying companicas. 

Jn a herd of cattle the lending cow pomesses the largest 
De. The cattle eeagaine exactly the tinklings made by the 
Dells of theic own herd, und usually fad theic way back to 
‘the herd again after straying. The leader displays a certain 
‘osting of raak, and will not allow another enimal to precede 
it, In South America large herds of Mamas are used as beasts 
‘of burden and the leader in a male richly decked with 
Dlankets, Similarly the leader of « South American caravan 
of mules is always sumptuously adored. Among sheep, a 
lender furnished with a bell keeps 2 flock of thes t0 four 
‘thowsand Ivead together. tthe bel erases to wound the flock 
‘breaks up into groups of six to twelve abeep, each with its 
‘own leader. ‘The action of man in making one velected animal 
recognizable at long range, enables it to act as leader to 
several thousands of its own kind. have mytait observed. 
among the goats living at the edge af the Zillertal forest, 
‘that the leader provided with the bell does not, in every 
conve, guide the herd, and thet consequently the remaising 
‘saimals sometimes do not imitate its movements. The leader 
4s often to be found in the centre of the herd ; the animals 
which happen ta be in the frowt ranks determing in which 
direction the herd shall move, and the leader is, 60 to speak 
‘atried wong with the streara. In such cases, the leader forms 
rather a rallying point, from which nose of the animals 
stray very far. 

Schjelderup-Ebbe hs shown bow an order of precede 
comes into existence within societies. A flock of fowls in a 
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{ow ran is not exclusive in the sense that its members make 
‘somtnon eavse against 2 new arrival, Jeaving the latter 
luolated. The new-comer may safely attach itself tothe flock, 
Dut the position itis to hold therein amast frst be won by 
fighting. For no two hens ever live side by side in x flock 
‘without having previously settled, either for the time bei 
or for good, which is the superior and which the inferior 
‘the “pecking order” thus established decides which of the 
birds may peck the other withot fear of being pocked in 
retum, Similar pecking codes exist, according to 
Schjelderup-Ebbe, among sparrows, wild ducks, and possibly 
among many other kinds of aninals. Pecking among cocks 
fs governed by the same rules as among bens, except that 
the cocks exhibit greater ferocity. Such “ pecking orders” 
Ive the society concerned a certain degree of orgunization. 

Sometimes the “ pecking order" results im a costinurat 
list being formed ; that is to say, one hen pecks ail the 
‘others the next is order pecks all but the first, and 50 on, 
down to the Inunblest member of the community which is 
‘pecked by all the rest of the fock. But it may happen that 
hree bens peck one acother, so to speak, in triangular 
order, ie. A pecks B, B pecks C, but C pecks A; of tbe 
‘order may be a quadrilateral sequence of the Kind 
A-+B—-C->D-+A. Thisisenough to prove that strength 
alone ia not the deciding factor. A fen low on the list is 
‘usually much more cruel to the remaining hens which it may 
peck than hen which oocupies higher rank. Tkehen which 
is entitled to peck a the others is generally the least 
molicious. threatening note ususlly precedes the pecking 
snd is often sufcient by itself to put the atfender to fight. 
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‘Which of two hens le ta be the inferior and which the 
superior is settled, as a rule, at the first encounter ; one of 
‘the bens may yield without s struggle, or the isue may have 
to be Jought out. The triangular and quadrilateral arrange- 
ments which occar within the pecking order "are expiained 
by the fact that the hens sometioes submit without fighting, 
Not infrequently the stronges bens allow themselves to be 
pecked by the weaker, The reason is that the younger hens 
‘are woually attacked by the older, the new-comers by the 
established residents, and the sick by the bealthy, and the 
‘order, once established, is permanent, IJ several weak hens 
simltaneoualy attack a stronger obe and defeat it, the latter 
ts afterwards pecked by each of the former. Katr and Toll 
tested the intelligence of different fowis, and have establibed 
‘tat the fowl which stands at the head of the list is also 
‘the most jatelligent, aad that, roughly, the position within 
‘the wcial ncale corresponds to ascertained differences of 
Intaligence, 

‘The tendency to form a social organization is inmate in 
‘quite young chickens, whether or not they have been brought 
‘up with older fowis; it follows that the tendency most be 
irey instinctive and in no way dependent upon tradition. 
‘T think one oan oa eves farther and say that the instinct 
it, im a measure, indispensable tothe very existence of social 
life among such animals (which, unlike the state-building 
insects, live mainly for themselves, and not for the welfare 
of the “state. If this instinct failed immediately to 
establish a recognized onder, such animals would poss their 
tives in a state of constant warfare, since thei social instincts 
‘Prompt then to seek one axother’s company, while thelr self- 
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assertive instincts we them continually to atisck one 
another. The “ pecking order” is of great importance to 
‘he bens, for the superior bird is not disturbed when on the 
est, nor robbed of its food, whereas it may disturb others 
and infinge thee rigs with impanity, The battles between 
Ihens or cocks are, therefore, not mere sport. A cock wilds, 
{im every case, despotic sway overall the hens, und wil oftex 
interfere between two fighting hens.or even between two cocks 
which are attacking one another (provided, in this case, he 
‘isthe superior of beth the combatants). With penguins the 
‘seis diferent ; fo if the males fa to fighting, the females 
sometimes throw themselves between the antagonists and 
separate them, 

‘The ponition ofa ben on the ” pecking list" is occasionally 
altered as the reault of & fight: in much cases it is 
fn oppretsed hen which revolts against her oppressor. Such 
‘8 rebellion occurs Jers frequently when the position was 
initially decided by fighting than when it was tacitly 
accepted. A battle of this kind either confiras the previous 
state of afiniss or vevertes it. A hen rovoiting against the 
Iitherto recognized ssperior Sights les Gercely than at other 
times; this proves the existence of a paychic obstacle to 
‘such an attack. 

‘Once a ben has fallen into an inferior postion, itis more 
ificalt for it to mutiny and thereby guin superiority, than 
‘ft had fought for itn place from the outst. 

During breeding tive a hen shows itself mach more eaaly, 
tated by other hens, and not infrequently revolts aguinst 
its superiors. A hen with chickens is full of courage: but it 
the chickens are taken away, even for © short time, this 
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courage vanishes and the ben alowsited{ tobe attacked and 
overcome by any agerestor (compare here the case of the 
male sticklohack cobbed of is nest). 

Tf two flocks of fowis are penned together, Sock does 
Tot fight flock, but as time goes on « series of single combats 
(ake place. Bebaviour of this kind must be regarded 18 
characteristic of an open, and at the same time onganized, 
society. 

‘A recognized ocder of precedence also exists in a Bock 
of wild ducks. Within any such flock, ishabiting some 
particular pond, it is agreed, both among the niales and 
famung the females, which isto be experi, which infric. 
For every one of the birds recognizes every other with 
‘unfailing certainty (as is probebly always the cave among 
irda and mammal). Any male is superior to every 
female, The battles fought for social superitity are never 
4s ferce among wid ducks as among domestic fowis. The 
‘winner i thencefcrward entitled to bite, whereaa the former 
rust aleaye mobmit to being bitten 

‘Same bd societies show a ore advanced typeof organiza 
tion in that they set guards and seod out soouts. Thus 
flocks of cranes (which may be composed of diferent 
species), in their winter quarters, are guarded while at rest 
by sentinels. 1f a flock bas been disturbed in any given 
plabe, before it returns to the neighboathood again scouts 
are sent ahead to spy out the land. Flamingoes set guards 
at night ; if these are killed noislesaly itis possible to lat 
many of the remaining famingoes while they are stil 
askep. Flocks of geese and locks of parots cafqquard 
‘thensnelves while resting by posting sentinels. Crows also 
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‘xt quarts while the flock is feeding. Cockatoos out on a 
‘maranding expedition send scouts ehead of the main flock. 
‘A certain stage ox ergnaiation can be inferred from: the fact 
‘hat doring migration the separate species always observe 
4 special fight formation. 

‘Leaders, too, omar among birds; thus, among. the 
Penelope species the birds gather between two breeding 
seasons in focla containing from sixty to eighty head, 
‘under the leadership of am old male. In 2 @ock made up of 
<ilrent species the largest bird is often the leader ; for 
‘example, somtimes in the winter « gathering of titmice, 
rut-hatehes, and creepers will be Jed by a greatspotted 
‘woodpecker. 

A flock of sleeping pastridges provides an instance of the 
‘orgnaization of a whole socety, for they pans the night in « 
circle with their heads tumed outwards ; a herd of wild 
‘rwine oo the contrary 90 arrange themselves for sleeping 
that every head is turned towards the centre of 
the ring. 

‘The members of some species of animals join together 
to forn more oF less onganized biting packs, Wolves 
live during the winter in packs pack of this kind travels 
fn single file, one animal treading io the footsteps made 
‘by another in the snow. The aniovals hunt in common, 
‘and the pack divides into two bodies, one of which pursues 
‘the prey while the other bars its path. The African hyana 
Lycaon) bunts in packs for ‘ange game. The animals in 
the rear follow the chord ofthe azes described by the asimals 
im front, relieve these latter at the point of intersection, 
‘and take the lead themselves; this mancuvre being 
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repeated until the prey is ezhausted. Lions hunt together 
‘where the country i rich in game, at times accompanied 
by their young ; some act as beaters, others capture the 
ey: while on the bunt, theis roars appear to have some 
important siguificanee According to von Oertzen three tame 
‘young Jeopards combined to hunt fowle; one drove the 
birds while the other two ambushed them. I have already 
mentioned the case of the dogs rendered masteless by the 
Russian invasion of East Prussia in 1925, which, in their 
dlintzens formed packs of about a dozen and hanted in open 
formation across the felds, 

‘A pair of birds of prey wil often hunt together, each 
raate helping the other. Marabout (Leptopéios) hunt in 
‘locks on the grasay plains of South Asrica forthe numerous 
tramhoppers to be found there, allying themselves often 
with storks in this pursuit The birds spread themselves 
ints « far-flung Tine, and wore im this formation over the 
‘open ground, thos beating a wide ares. Gannets fly side 
by side in a long string in their pursuit of flying fishes 
Screamers ly over water (ogether in large Socks, and from 
time to time a number of the birds dive dawn to Ash. 
‘Paicans Gah together in shallow waters. They form a cece, 
‘and then marrow it slowly by swimming towards one another, 
for Ghey make a semi-circle and advance towards the shore 
4 rivers they form two lines which advance towards each 
other. Cormorants are said to fish together sometimes 
yntematicaly, ina sheet of water or over a particular stretch 
of the sea, in just the same way as pelicans But among 
‘the birds I have mamed (narsbonts, storks, gannets, 
screaners, pelicans, cormorants) mutual assistance (fe. if 
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oe calls by this name their bunting in commoc) is never 
‘eartied to the point of mutual defence, 


& The Unorganized Open Society 

‘The migrating societies formed by many, strictly speaking, 
oorsorial insects, which at certain times collect in swarms 
fund travel together over the ground o¢ through tbe ai, 
‘jn, caterpillars, etc). The permanent associntions formed 
bby certain Kinds of caterpillars must lkewive be named 
‘unorganized societies, 

Thad occasion to observe in the aquarium ofthe Biological 
rstitute in Heligoland how x swarm of animals may act 
imiformly, even though it is moving forward without a 
leader. Large and small Ammodytes Live there (a. mixed 
swarms ; these two epecies rarely swim along with mackerel, 
Dut when this happens, the mackerel, as the large fh, 
always ead the way. Asnuming that a swarm of Ammodytes 
ae swimmaing in a straight line across tbe tank and ove of 
the fishes suddenly makes a tur, its example is immediately 
followed by another According to whether most, or, 
Ultimately all the others follow the Jead thus given, the 
swarm as a whole swerves aside from the initial direction 
fr else those fishes which had swerved aside reverse theit 
movements and retura to the main swarm at it proceeds 
on its way. It is certain that these aximals keep together 
chiefly by the help of sight ; for when a swarm completely 
reverts its direction, one fish wil turn to the left end another 
‘to the tight, which would not occar if they were guided by a 
ease of taste oc vibeations set op i the water. Ifane ol the 
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‘swan fails behind or deviates, temporarily, from the path 
of its companions, it forthwith tries to regein the ewarm 
boy acoderating its movements, and the necessary tums 
are 20 promptly and surely carried out that they must be 
‘galded by sight aloce. Even when Ammodyées and vaaccerel 
sre swimming apart, the former may readily leave their 
triginal course to follow the latter, On the otber hand, 
solitary fishes remain totally umafiected by alterations in the 
‘movements of other Gshes. 

‘Among the highest species of molluscs, some, like the 
Cephalopods (cuttlefah}, live a geauinely gregarious lide; 
swarms of them may migrate aver great distances. In the 
aquarius ona can observe bow the whole mass, ike a real 
‘warm of fishes, changes its dineetion simultaneously, 
Likewise, certnin reptiles live in nocietins (inards, geckon, 
‘gemas, chanodleons, etc), which do not, however, acem to 
possess any social grading or any real organisation. 

Some fishes, among thes salmon and herrings, ore 
‘eported to travel in V or wedge formation. Tn the cave of 
the latter the larger and stronger fish aze said to form the 
‘van, which would seem to indicate the existence of a certain 
rudimentary type of organization. Sboals of hersings are, 
Uewiee, divided according to the generations to which 
the fiches belong. I a shoal is scattered, as a rule it sposly 
reamites, Whether or not the shoals keep together during 
the night is disputed. In some species the bond uniting 
{individuals i oo close that when one fish discovers a way 
sf escape from the net all the others follow inetantly. 

Tt bas been observed among stickiebacks and other 
species that some ove individual, whether male or femile, 
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in specially feared by its companions, which it constantly 
attacks and drives sway, particulaly when feeding, If it 
cares cut that in euarms of this kind superiority i accorded 
to greater biting powers, such swarms should not came 
sander the peesent beading, but should rank ax organized 
siete. 

At breeding time as Thave described, the male micklebacks 
desert the swarm, and each one takes poseesnion of a special 
damain which it defends against intruders. By way of 
‘experiment a large fsh which preys upon sticklebacks 
‘was placed in a tank containing a mumber of males of the 
latter species, These, which had bitherto kept to themuelvea, 
‘ach jn its own docaain, iowacdintely united again with exch 
‘other, and with the females, into a swarm ; wo that in face 
of a saperior enemy their gregarious instincts seamerted 
‘themselves. The sume behaviour is reported (Beechm) of 
the American oriole, Each pair defends its particular doonain 
sagnina its neighbours, but a cry of fear will bring the latter 
‘ut instantly to do battle with the common enemy. 
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1B Morvat Retr ao Morus. Han 
Motual help in the animal Kingdom, and its contrary, 
mutual berm, form a much dispsted section of onima 
sociology (see particularly Kropotkin). Cases of mutual 
adstance occur feoquently ; it would be folly to deny thas. 
‘Bue it ia unwise to generalize too fredy from these oocur- 
enoet, or to regard them fram a sentimental point of view. 
For iti lao a fact that rautmal hart plays « lage part io 
‘the animal world, not only between members of the same 
specie, but even between tuombert of the mune voeiaty. 
The most obvious type of mratual help comists in ous 
animal, though not itelf attacked, hurrying to interveoo 
on behalf af another oo hearing « cry, ether of warsing, 
oF of fear, Schultz relates that when one of his young 
ioceroses was attacked i, in tur, icantly assured 
the oflensive, while the other hurried forward to take part 
in the tray. Among Kblec's chimpantom, if one wat 
enpoced to a real ox Ieigned attack all the rest hastened 
toauistinite defence. Thus every ape enjoys the protection 
of all tho remaining members of tbe horde; should any 
boast of prey attack ane of them, every able-bodiod member 
of the Borde huis itself against the agzresior (anles the 
assailant posentes obviotsly overpowering strength). It 
4s universally related of apes that they camy wounded ot 
dead companions away with them ; according to Brehm, 
4 mother baboon kas even been soca to piock leaves fem, 
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‘the nearest branch and use thess to stop a wound inflicted 
‘upon her aflspeing. Incase of danger one animal often warns 
another, and according to Berger a Patas monkey once 
fried 10 prevent its master frem touching a box which 
‘omtained a snake (it omst, however, be stated that the 
sonke was dead). Tt may alsa be mentioned that prairie 
‘aurmots and viscacbas drag their wounded companions 
‘ack to their burrows, and even alligators end assitanos 
to wounded members of their own species fa viecachera 
fs overthrown its inmates are dig out by their neighbours, 

According to Berger (p. 225), the instinct to help « sick 
‘companion is stronger in elephants than in any other 
species of animal, with the exception of apes. If an elephant 
ia wounded by a ballet others come forward and support it; 
if it falls its fellows Inet by it, and some pass thelr tunes 
under ite body while others wisd their trunks about ta 
‘neck and attempt to pat it on its fet. 

‘The members of a horde of apes search one another's 
conte for lors and thorns efter a fight, This habit must 
sot be confused with that of lating for lice, which the 
‘spes commonly practise upon one another, bot which they 
‘wil practise upon men, if allowed to do so. Brehm inter- 
prets the habit (vol. 13, p. 436) not as a search for vermin 
(and not, therefore, asa form of mutual assistance), but as 
Prompted by a taste foc licking the small salt particles 
(of skin which peel from the body (ie. ax a form of self 
indulgence). It lias been proved that the skin parasites 
cape unharmed. 

‘Members of most animal socseties splay jealousy of their 
companions over questions of food (apes, beasts of prey, 
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tc), though it is troe that two apes, close friends of oue 
another, will share their food, The most conspicuams 
feature of the behaviour of bens in a flock of fowie ix 
Jealousy; the cock alone ramains indifferent to their 
‘brawls; he exercises despotic sway over every hen, and even 
entices them to any spot where food happens to be 
pasticalarly plentiful. 

‘Mutual help very often oocurs in consexion with pairing 
aid brood tending. The male protects the female, and 
ther ane or both of the parents delend the offspring. 
‘Young animals which bave lost their mother are sometimes 
fmmediately adopted by another female (eg. among 
epbants, wild pigs, quails, and some ducks). It is well 
Yoown that the maternal instinct in cats is 90 strongly 
Aeveloped that one can impose upon them the young of 
widely different species, namely, young rats, mice, rabbits, 
hares, dogs, foxes, squirrels, etc. According to Brehra, 
some parrots, when Kept in captivity, take over the care 
‘of young or crippled birds of their own species oF even of 
animals of a diferent race, feeding them and defending 
‘them against aggression. As we shall see later, bowever, 
this does nat always bappes, and it is even possible for 
the contrary to occur. 

Female apes, too, when kept in captivity, wil grodge food 
to theic own offspring ; the nature of the enviroment, 
‘hich is slways unfavourable, though in varying degrees, 
4 probably responsible for this behevicur, Foster children, 
Adopted to setisly the matemal instinct, are especially 
Yable to suffer from this behaviour. Sometimes, even, 
‘they are altogether refused access to the f008. 
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Te cannot be denied that spe posest a certain tendency 
to cruelty. We must nevertheles be particularly caretil 
when discussing this topic; for ouch which may seem 
at first sight to proceed Grom an instinct of cruelty—an 
instinct which makes tortere an end in itsel—oa closer 
examination proves to be bound up with the biological 
necessities of the species concerned. Thus it is highly 
debaterble whether a fall-grown cat playing with a mouse 
affords an instance of deliberate ervelty ; quite possibly, 
the cat ia simply keeping in practice. This is oertaialy 
‘the correct interpretation when a mother cat carties to its 
young & halldead mouse for them to practise on. But 
‘Whoever ceflects on the impomibility of disentangling 
the skein of human motives, will hardly deny that, in the 
Play of the full-grown cat, there may be a sort of sport 
and will-to-power. Many intermediate stages exist, never- 
‘theless, between this latter impulsion and genuine exalty. 

‘The games which even full grown apes wilt play together 
fare not always quite harmless, especially when some of 
the players are stronger than others, Apes often show 
1 propensity to tug a companion unexpectedly by the tail 
or by the hair. In every monkey cage each animal occupies 
8 deacly defined rank, and the larger ones will tease and 
‘teament those of a smaller species im every conceivable 
‘way, seizing them, for instance, by the tail to send them 
figing through the sic. Yerkes (1926, p. 121) noticed a 
‘young ape gleefully inciting his companions against ont 
‘apothier. The animal in question pretended to have been 
‘ifacked by soother ape ; as son as the elder ones badd 
‘came ta blows, it withdrew to 4 sefe distance and watched 
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developments. Brehm describes how a baboon teatod. 
1 dog by pulling its tail and then running eway, repeating 
the trick mntil the dag was beside itself with fory. Apes 
are particulaly fond of chasing and intimidating fowl. 
In considering thoee case it must, however, be remembered 
‘that the apes being in captivity are, so to speak, condemned. 
(a idleness, They are cut off from all the norma) activities 
which they pursue in a state of freedom, and their energy 
than to seek an outlet in other directions. 

‘When in Kobler's experiments, the apes piled two oF 
three boxes on top of one another in order to reach food 
hung above their beads, although they helped each other 
to do this, their actions were prompted cather by their 
common azxiety to get at the food than by any more 
sltrnitic motive Ordinarily they were far more inclined 
to hinder thas to help one another. When one of the 
animals was at work, perched high upon a rickety erection, 
the unoccupied chimpanzees would steal up ebiod and 
five the boxes « vigocous push, thus upsetting the whole 
structure and bringing the workee to the grotnd ; they 
would then make off with all possible speed. 

‘A.tick or wounded animal is often tursed oot of a society, 
i.e. ostracized, or even Killed. Alpine marmots gather 
together before going into their winter quarters and, 
according to Girtaner, it sometimes happeos then that 
4 number cf them attack, and bite to death, an ald and 
ecrepit. comrade. The biological significance of such 
a “‘meeding-out” is obvious, for it one of the anioaals 
dirs during hibernation the corpus is a danger to the whole 
community. Beavers have been som to Bite and diive 
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‘oot of their colonies certain of their fellows, both young 
and old, Animals thos expelled live thenceforth alane in 
a sepurtte stroctur. Many tales have been told of the 
socalled “stork tribasals", and “ executions” among 
ther animals. The following, however, is ascertained 
truth, A mumber of cranes have often been seen to fall 
pon one bicd while the flock in resting, and infict such 
severe blows upon it with theie beaks ax to lame ar even 
et it, Storks collect in large Socks before migrating, 
‘and expe) or even Kall those which are sick or incapable 
‘of making the journey, or which have been tamed by harman 
Deings. Ravens, cranes, and many other birds, harce 
and roebuck abow themselves bostile to tame members of 
their own species (Naamans, vol vi, . 30$ ; vol vil, p.104), 
Many bieds will not suffer the presence of companians 
with gunshot woueds, but kill them outright. Beehm 
‘eintes that a part, alter being wounded, was ostracioed 
Dy its companioes ; it then ved alone until it was put to 
death by some other parrots. The “ execution " of single 
animals is occasionally met with among many beasts of 
rey, and even among domestic cattle; Grows (p. 28) 
{sof the opinion that mot all these cases are to be explained. 
aa the working of an instinct having as its object the 
reservation of the species it would be euficient for this 
Yarpore merely to expel any animal whore Presence 
‘endangered the life of the community and leave it to ite 
fate; he thinks them often doe rather to an instinet of 
destruction. 

Cannibalien, or the Kiling and devouring of each other 
bby members of the same species, ix of frequect oocurrence 
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im the animal kingdom. For this, of course, oue of the 
creatures must get 2 hold on the ctber; the animal attacked 
aust therefore be either the weaker of the two, ar somehow 
‘prevented from delending itself. Amoog solitary predatory 
species (worms and other of the lower enimaly, insects, 
conylsh, reptiles, bids of prey, sbrewmice, predatory 
‘oammals), animals belooging to the sume species ever 
spare ne acother; eg. the male hamster even bites the 
female to death if they encounter one another outside the 
Dreeding seasoa, without it is eve troubling itself further 
‘aboot the corpse. Some species even devour their own 
‘offspring ; in particular, tbe parent which does not concern 
‘teal with the teasing of the brood is « danger to its own 
young (fishes, crocodiles, predatory mammals); among 
fishes, however, the parent which dors tend the brood 
may devoor its young after they kave reached « cestain 
‘ise, The male budgerigar, which helps ite mate to feed 
‘he young birds as long as they are in the nest, sometimes 
‘Mltyeate and even kills them after they are fledged. 
Similarly, unmated female budgerigars are also a source 
of danger to young birds of their own epecies, Parent 
cntrches bite and kill the offspring of other birds; among 
fallinaceous birds the females peek to death chickens 
Delanging to other bens; ommated ostrich bens do the same 
‘and Talfgrowa ostriches deal similarly with younger 
members of their own species; the turkey-cock kils his 
‘ow young. In exceptional cases, ostriches driven from 
‘heir nest will destroy their own offspring. The biological 
Dignificance of such bebaviour escapes 03. 

(Cephalopods (cuttleSsh, living under natura] conditions, 
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cat one another if, for instance, one of a number is hooked 
bby a fisherman, its companions immediately seize upon it, 
‘and may even allow themseives to be drawn to the surface 
clinging to its body. Caged owls Live peacosbly together 
‘as Tang aa they are all equally strong and healthy, but if 
‘one falls sick it is immediately attacked end eaten by ite 
companions; and this holds true even when the owls 
‘come from one and the sime nest. If a musk rat, # brown 
Tat, or a water rat i caught in a trap it is torn to pieces 
alive, and devoured by its fellows. To pinch the tail of 
1 caged rat util it squeaks with pain is sometimes enough 
to induce its fellow prisoners to fall upan it and bite it 
to death. 

‘The mutual help which is «feature of the life of am insect 
state Ins already been described, As I have sald, the 
Daabit of licking each other must be regarded, not as due to 
1 desire for cleanliness, but rather a8 a means of procuring, 
‘the akin secretions which are the object of the licking. 
‘Bot there is a limit to routual help in these insect states ; 
whilst it remaios truc that tinder certain conditions sick 
and wounded ants are tended and licked, thoy are just 09 
frequently left oncared-for, or cazried off to the rubbish 
Deap. Sentiment plays no part in the ergensation of these 
states ; only those insects which work for, oF will in future 
‘work for the state, are tended and protected ; the eomnood- 
‘weal alone determines life or death Here again Ket it be 
emphasized that neither intelligent ecfiection nor 2 majority 
of votes govern insect states, tt soreness of instinct amd 
the Limitations of instincts to specific purposes, things 
‘which appear fabulous to us as buman beings. 
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Any individual belonging to another nest, or lacking the 
special nest odour, is put to death. The queen bee kills all 
rivals; once the queen has been ferandated the workers 
expel the henceforth superfuoas males from the hive. 
Queen ants also commonly fSght one another until only one 
remaing alive, If times are hard the worker ants may kill 
every queen but one (Escherich, p. 86). Many af the egge 
are eaten by the ants, an insect often eating those it has 
aid itaell, Termite workers take good care that the 
‘sumerical proportions of the “ castes” are correct; super- 
‘foous insects are killed and eaten (Fscherich, p. 22); a 
similar fate overtakes their dead or diseased comrades. 


© Tar Couzertvs Mino 

Mass paythology, as is well-known, proves the truth of the 
ictura that the whole is not merely the sua of the parts, 
Jn otber words, the collective effect, obtained by the co- 
operation of individuals, can never be inferred from the 
‘mere summation of individual achievements. Thus the 
muss, of collective action Bf, cannot be ascertained by 
adding together the single ectioas ofthe individuals, A, B,C; 
‘heir eo operation produces a result sui generis. Theeguation 
‘then in not -— 

M= KA) + £8) +0) 
M=KA, BO. 

‘The importance of the individual in conteibuting to the 
collective result depends upon the part it plays in the cora- 
‘munity. In certain cases the individual determices the life 
cor death of the whole community, 2s, for instance, in the 
‘ase of a bell wether jamping into an abyss. 


bu 


14a «GENERAL ANIMAL SOCIOLOGY 

‘Among social species ovurige and pugnacity grow in 
proportion to the mumber of individuals present ; this ix 
(roe of ants, bees, hamble bees, wasps, hornets, and others, 
In the case af the booty bee, a small and weak commonity 
often Joes not defend iteell aguinst enemies which it could 
easily cepulse, whereas a strong commanity is always ready 
for attack, and expels every intruder (v. Buttel-Reepen), 
According to Forel, one aad the seme ant which is fll of 
cournge ninong its fellows will take to fight before x much 
‘weaker adversary as soon as it finds itself alone. State- 
‘uilding insects are overcome by profound depression if their 
nest itappears, 

‘Song birds, and other small birds, when united, " teage " 
birds of prey, ie. defend themselves to the Dest of their 
bility against them, sot oaly in our own country, but in 
‘other lands and latitudes. Single seagulls and crows are 
powerless against many kinds of enemies: but, united, the 
‘members of a colony of crows of a colony of sea-guls often 
wage war against binds of prey. A herd of horses or domestic. 
swine will attack a wolf, whereas a solitary borve or pig is 
generally Jost. In the same way wolves are much boider 
‘when hunting in a pack than when hunting alone. 

‘When many individuals ace together the action of a few 
sometimes carries away the whole group. Tn warm weather, 
large number of locusts sitting closely packed together 
ieraduully become more and more excited; until suddenly 
they all take fight together, attracting to their ranks every 
member of their own specie they overtake so that the swarm 
grows larger and larger. (Brehm, vol. i, p. 6) Migrating 
warms of dragon-ties are formed in thls way, as are the 
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swarms of locust larve which travel across the ground, 
Similarly amocg ants the excitement of the males and 
Jemales preparing for the maptal Sight communicates iteclt 
to the workers, ond:n0 works Gone until the last of them has 
flown. According to Stresemam a fock of binds imecenses 
because of the fascination exercised on the individual 
bby the mass; sometines eve & pair of birds lending 4 
solitary life will be carved away by the spell 

Kohler noticed that if one af his chiespansees was attacked 
the whole group immediately hastened to its aid. During 
a fight the enicals would scream themselves into ever- 
increasing fury. Sometimes a tingle cry of indignation was, 
sufScient to set the whole band in en uproar, although 
pethaps the majority of the animals had seen nothing of 
the original cause of the trouble, which might have bees 
ether a genuine attack or a mere cisundenttanding. 
Panics frequently take place among social unimals, Tame 
doves may be thrown into a pasic during the night if cus of 
‘their number happens to fap its wings (Whitman), The half 
wild horses of South America are sometimes veized with 
panic. Hondreds and thousands will enddenly take madly 
‘to theic heels, cast themselves agnizst rocks und precipitate 
themselves into chasms. Any cartage or saddle hore 
Delanging to travellers who happen to be resting near ix 
drawn into their Bight. Sbeep take madly to fight before 
‘wolves, and, in Australia, before the wild dogs (dingoes) of 
the country, straying so fer afield that they often perish, 
Schillings relates the following anecdote of an old male 
Yaboon chained ia front of a fort in East Aftion, On one 
‘ccasion the whole biack population ofthe station, expecting 
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at any moment to be attacked by enemy tribes, fled to take 
refuge in the fort; the baboon. seeing this, tore itself frem 
ita chain and fled with them to abelter. 

‘Same actions aze performed with much greater energy 
‘when they are cactied out by & group of individuals ; this is 
rotoriomaly true of singing and dancing, both among mn 
nnd beasts. It is also trun of gregacious animals when they 
are (eeding ; farmers know that some beasts, eg. borves 
and pigs, expecially whee young, ext more if fed with theie 
‘soropanions. Uhave even heard « human tmother aay thet it 
vwas better for ber children to have a table-companion 03 
‘otherwise they ate too Bittle, Tn all these cuses we observe 
the working of that instinct which lies at the root of the 
plearare taken by adult aman beings in banqueting and 


‘ether social entertainaients, 
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At pairing time more o¢ lest serious batties develop 
‘between the males for the possession ofthe females, not, it is 
true, among lower animals, but among the arthropods and 
the vertebrata, These are accompanied by « display of those 
farts by which one sex seeks to please the other; rivalsies 
Tbetweea males at times constitute an art of wooing. It 
sometimes happens that the fighting loses its original 
significance and is no longer undertaken telely in order to 
dispose of a rival but becomes an end in itself; in this case, 
‘the battle becomes a sport, which may be serious or quite 
‘innocent. Finally the bodily movements originally employed. 
either fn fighting or in wooing. may become freed from all 
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serual meaning and #0 conventionalized as no longer to 
express anything more than a se=se of echanced vitality. 

"Among insects male stag beetles sometimes fight to the 
death, as do also male ground waspe, solitary bees, and 
others, Male Sahes often fight each other Sercely ; the victor 
isports himself amorously before the female, ot they dally 
together fot a while until eventually the female layn ber 
eggs and the male immediately (ertiliace them. The fighting 
fish Bella is v0 markedly pognacious that in Siam the natives, 
match them together for sport. Male amphibians fight with. 
Jess ferocity, in fact, they do little more than jostle one 
another, Male reptiles, on the contrary, may be such 
iercer, a6 aso tonse birds and mammals, 

‘The characteristic features of the courship and pairing 
cof many species of birds and mammals are well-known, On 
‘the whole the male is more striking, stronger and more 
aggrenive, and does the fighting and the wooing, while the 
female plays a more passive part. Among ternies and. 
phaleropes, however, the females are more brilliantly 
coloured and larger than the eles, they alone play and 
spate over the portenin of the males, and the male under 
takes the rearing of the brood singlehanded. Among 
pheasants it is rather the females which seek the favour of the 
‘wales than vice versa, Among condors both sexes dance. 
“The female bizd emits a charactecistic mating ey which 
obviously acts as a sexual stimulent upon the male, and 
among roes the piping "of the females it an invitation to 
‘the male. Ameng human beings, too, we see that the 
female sex very seléom contents itsel! with playing a purely 
passive part 
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‘The Sighting principle is often carried to excess by some 
‘male birds aod mammals, Tus, during pairing time, male 
‘hafioches live in a state of coostant Lostility towards each 
other, either singing against one another or actually Sghting, 
aithough this behaviour is quite uncalled for, since the 
females meanwhile sit in peace and unmolested in their 
vests, The tapping of the male woodpecker has the eflect 
of attracting rival; this tapping ix characteristic of the 
species in all lasitudes, although it varies a little ia 
Aiferent zones; it might be described as instrumental 
nic, and the woodpecers of our own country produce tbe 
‘und, in this way; the male suspends itself from « dry 
Tbeonch and taps it with his beak to hard and so quickly 
‘that the brunch quivers to and fro: the noise of the 
‘hammering beuk and the quivering branch togetber combine 
‘0 produce the well-known rattle. 

The battlea which occur among stagn at rutting time seers 
to be undertaken entirely for their own sake, for a stag on. 
‘hearing the bellow of a rival will eave bis harem in the larch 
‘and tet out to find the challenger. Here fighting has beeowe 
‘sport, though, as is well-known, sack battles may have a 
fatal ite, Fights of this kind, but varying in severity, 
take place among many species of horsed and antlered 
mammals, when the males are in heat. Bison steers, when 
mantic with desire, wil roat up comparatively large treee, 
and at rutting time one often finds both bulls and cows 
‘which they hve killed. 

Some birds play fighting games of a harmless nature. 
‘Among ralis (Mackdes pugnas}, which mate promisceously, 
toring the apring the rales collect every day at a certain 
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spot to play the fighting game; females seldom join them, 
ut when they do appear they strike the attitudes of the 
sale and pretend to join in the fray. In these Gghts, which 
although they appear to be very fieres, are mever, in fact, 
serious, there is neither victor nor vanquished ; just out- 
side the fighting ground several males aze often ta be sosn 
Keeping company peacefally with a single female, and 0 
sig of real jealousy between males have ever been observed, 
‘The original biological importance of the Sighting instinct 
Ihas, tn these cases, enticely disappeared. 

An spite of the apparent ferocity with which Black eocks 
attack one another on their dancing grounds, it hardly 
ever, perhaps never, happens that a bird is seriouly 
‘wounded ; among capercaillies, on the other amd, the males 
fight one another in eamest. Some black cock will visit 
several dancing grounds in the course of a single morning. 
‘In countries where black game is abundant, several cocks 
always appear sisultaneously at a dancing place, where they 
fight each other and dance in each othare’ company ; 
fighting and dancing have become indistingsishable. The 
fight is just acted and serves n0 other pixpose than to 
increase the sexual excitement of both males and feces, 
fand this may be affirmed in general of the fights, sports, 
‘wooinga, and danoes of bids. 

‘White mews (Rupicola) play a kind of dancing gure in 
‘which a male dances alone upoo a piane of rock watched by 
a number of males and females perched upon the branchet 
‘of bushes nearby. ack male dances in turn, and the 
{ferualea set up an outery whenever one relieves enother. 

‘According to Huson, certain South American giant rails 
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(Avamides} collect from time to time at fixed places ond 
perform a kind of paiting dance in which both sexes take 
‘part (Doilein, 8g. 383). The contagious eect of collective 
‘Performances terns these danoss inte “mass games of an 
orgiastic nature” (Groos, p. 232). According to Gtoos, we 
Ihave here an instance of that stimulation of sexual 
excitement by imitative suggestion with which ethology 
and the bistory of cvilimtion bave Jong since made us 
familia. Jacanas dance in the same way (Dodicin, fg, 384). 
‘According to Hudson, the South American spur-winged 
Peewit (Baloncplerus) performs a dacce which is 40 far 
peculiar to that species that it is always performed by thret 
birds together (Dolio, tustration 38). This species lives, 
in pairs throughout the year; but the diflerent couples 
\eep clase to oce another and from time to time one of a 
pair wil vist a neighbouring couple, whereupon the dance is 
mediately begun. The three birds fall into line one behind 
‘the otber, and march forward, keeping step and uttering 
cries in time to their paces: then they stop and the leading 
‘bird stretches itself to its full beight and sings loudly, 
‘hile the other two bow their heads and utter gentle notes, 
‘After this the performance comes to an end, the visitor 
returns to its mete and sooner or later receives @ similar 
vit. The existence of the winged spurs perbape indicates 
that the game was evelved from real fighting (Huecker), 
Hason believes that in the case of Belonoptora there it no 
Tanger any connexion between this dance and the sexval 
lite of these birds, since the dance is performed at all seasons 
of the year. 

‘The males of diflerent monopemous species of birds of 
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Paradise arrange dancing end pairing parties in special 
‘trees and at special timas of the day when the beeeding 
seasoa begint. The tres to which the birds betake them- 
selves then appear one mas of waving feathers ; the females 
are merely spectators of the proceedings. 

‘At pairing time each male bower bird, helped by its mate 
‘builds on the ground a “ playhouse” of twign (Dolla, 
iustrations 386-6). This bower serves mo other purpose than 
that of a theatre for their courtship, the actual nest being 
built ina tree. Tt bas both a back and a front entrance, and, 
is decked with all sorts of coloured or striking objects 
Monthers, abreds of cloth, mail shells and) mossel shells, 
bleached bones, ee.) the feathers being stuck among tha 
twigs, and the bones and rags laid before the entrances 
‘These decorative objects are often brought from miles 
away, The bowers seem to be used several years in 
succession. In one species they are covered outide with long. 
Dinden of grass laid neatly together. Carefully selcted 
stoues serve to Keep the twign and grasses in position. 3 
‘this species, meceover, several males use the tame dower, 
‘The gardener bird (Ambiyoras} decks the spate in front of 
{ts bower with coloured berties and Sowers, and these, when. 
faded, are thrown on a rubbish heap behind the bower and. 
replaced by fresh oxes, One particalar male of « certain 
speries was observed to drag a long, dead, and dried op 
centipede to the playing ground every day and wage with 
it a mock battle before the eyes af its wate and other birds 

‘Among the phenomesa accompanying and soccceding 
pairing, when wooing time, in its strict sense, is already 
‘over, are many tricks of fying practised by the malet, and 
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semetimes by both sexes; ths mott of the larger birds of 
prey and also storks are accustomed in epting to fy in wide 
circles over the nesting places they heve chosen, 

‘Amoog cranes, which are birds of very high meatal 
evelopment, the dance has lost its wooing significance, and 
thas become merely an expression of general well-being. 
‘Both males and females dance. The movements in this dance 
are executed for their own sake ; i. the birds play (Groot). 
“Demoiselle eranea (Graz singe) dance and play together 
jm the following manner ; they colleet on the steppes, form 
‘circle, bow ta one another, and dance io « fashion that ia 
truly groteique. Soon after pairing, to0, they meet together 
morning acd evening to dance and hop round each other, 
lifting their crests and their wings, and then fy around ia 
wide cirelen. After afew weeks, when actoal breeding beginn, 
the birda cease to collect together and are only to besten in 
couples. The keeper of a captive crane (Gras gris) induced 
it to dance by making the appropriate movements. 

‘The arte of courtship, although not confined to binds, 
find their most elaborate development aanong them. To 
‘mention but a few other examples: the male uea has one 
law much lazger and moce brilliantly coloured than the 
other, which is used for beckoning to the female. Dale 
antelopes engage in mimic battles, and male spriogbocks 
‘pesform certain conventionalized movements in the presence 
of the female, springing about six feet into the si in a rigid 
‘Posture and displaying their white mases, 

‘Among the chicpansees at Tenerife, Rothmann and 
Tender saw 2 male dancing in a triple shythm close to a 
‘umber of females ; and the sexcal significance ofits move- 
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ments wat obvious. One of the females alo periormed 
dancing movements in the presence of a male; the 
resemblance between these dances and those of primitive 
races was very marked. Kehler watched his whole group 
of monkeys, playing, dancing, and leaping shout without 
being able to detect any erotic element. These dances had 
rot been learat by imitation, and the animals wekamed to 
their dunce their buman owner whom they knew to be 
their friend. 

‘How far dancing and the arts of courtship are traditiona! 
among animals or how far they most be regarded as purely 
instinctive is not yet Known. It is, nevertheless, safe to 
fwame that pure instinct preponderates (C > V), The 
eesence of other animals is a necessary condition of the 
self-dirplay in pairing dances andin the dances evolved from 
‘wooing movements, Here we find one of the fundamental 
reagons why human beings seek an audieace for the display 
ol, ther esthetic activity (Gross). The peacock ypreads the 
splendour ofits tail whether the onlookers be swine or men 
(Darwin). Yet in singing birds the impulse to sing is 20 
strong that it asserts itzell even when they are alone, When 
singing, dancing, ot fying games are peclormed in common, 
hey may legitimately be described es forms of social 
seli-isplay, 

E Puy 

“The cause of playin the impulse which drives every anima 
to be doing something: the purpose of play, especialy 
during youth, is often the acquisition of skill in some activity 
‘efol to the animal ; ox the other hand, play may be an 
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cad in iteelf, Tn the case of sore animals (young birds and 
mammals in particnlar) and children, this joy in activity is 
st fist aimless; but as the child ar the animal grows alder, 
‘under the guidance of parents or teachers the activity 
pursues more and mare definite sims, and in vetious ways 
arames bialogical signiécance. Not infrequently play 
‘becomes merely a preperation for the vocalled struggle for 
existence. It practically vanishes at the age of sexual 
raturity and gives way to purposeful activities, and in the 
domain of sex, love games takes its place. It has in itself 
‘no vexoal reference, but it may scquire this character. 
‘Whea fall-grown, children and animals distinguish without 
any difficulty between jest and earmest ; while playing they 
are always conscious of acting a part; dog at play only 
‘Pretends to bite, It is, however, well koown that jest may 
‘pass through vatious intervening sages to earoest 

‘Aa attempt hag been aide to derive the artistic activities 
of huenan beings from their play ; but tis is inadmissible, 
1 ia true that the artistic impalse of primitive man may 
cxiginally bave expressed itself in play, as it does at fist 
in the case of children. But later, with the progress of 
distinctively “human” development, the impule bes 
expresied itself more and more as x law to iteell. and has 
Produced tho phecorena sow found among the various 
aces of maz. Whoever would regard art as x development of 
‘the play impulse, must also regard all technical knowledge 
and still, and finally all vocational human activites as 
Ihaving the same source ; foc each af these orcors somavhert 
and somehow is the activities of children at play. Ta derive 
‘the artistic impulse trom the play impulse is to confuse the 
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latter with the universal desire to be doing vomething 
sand ta fall « victim to that endeavour wbich, in its extreme 
orm, can oxly be called a mania for derivation, and which 
‘consists in the efort always to refer one phenomenon back 
to another. 

‘When Kahler’ young chimpansecs were bendling objects 
their activities almost always came under the heading of 
Play. Tf doring an experiment a novel form of activity was 
Gemanded by some necessity or other, it was quite certain 
‘hat the innovation would reappear very soon afterwards 
on some occasion when the animals were “ playing", Le. 
in circumstances where it had no practical utility, but was 
merely the expression of enhanced vitality. On the other 
hand, aznong the many games in which the mockeys made 
tse of objects, some could exsily bo diverted into usetal 
shhanpels, as for instance stick-jumping, or digging with the 
snid sticks, How the use of a tool might, in certain chses, 
Inaveits origin ina game, may be told is Kobler's own words : 
“f certainly do not wish to maintain that the chimpanzee 
cone day tales its stick, and so to speak, says to itsei—of 
course, it cannot talk—'There, sow I will dig for route.” 
‘But no sbserver can danbt that when it has been digging 
{in play, and has by chance come across roots it will go 02 
digging for them because it bad Yoog used its hands for this 
‘Purpose, and now has discovered « better method.” 

‘The most intelligent animal was usvally the moving spit 
{im the invention of eay new game, and aithough in their 
play Kabler’s chimpansees constantly adopted new axes, 
they never imitated ruman activities. One oftheir favorite 
forms of activity was to prive off the cavers of the drain, 
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‘ity, using sticks es levers. The attraction did not tein the 
foul contents of the drains 90 much 23 in the possibilty of 
‘anashing something to picces. According to K8hler, if a 
chimpanzee is confronted with something destructible t wil 
not rest until the object cannot be Surther broken 1p, of 
ot worth breaking into smal pices. 

“Ladling liquid with bits of straw, small sticks, and so on. 
was often undertaken in play, even when the animals had 
free access to water while Seeding. Another fashion wax 
catching ants on emall sticks and straws, One particular 
‘anioal invented this game, and the othees quickly followed 
its example. A straw, oF something of the kind, was held 
across the path of the ants, and when covered with the 
‘insects was drawn through the mouth. Kehler thinks that 
the sporting interest more than equilled the appetite for 
‘ents; at Tong as this sport was in fashion the chimpanaees 
were slvays to be seen crouching together over the 
pathway of the ants, each animal with a straw of its own, 
looking like a zow of fishermen beside a river. Fora tine the 
fashionable game was poking tbe fowls with sticks, The 
fowis were either decoyed, or actualy fed, with bread, and 
then poked violently with a stick ; this game was sometimes 
played by theo chimpanzees together, one of which fed the 
ow! while the other poked it. 

‘The chimpanzees were very food of fastening, ia some way 
co another, 4 variety of different objects to their bodies 
Nearly every day Ker would see an animal going about 
with a cord, a shred of stuf, or @ twig upon its head or 
shores. The animals would play, not only with the 
‘objects but with cach other, and it was plain that the 
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drapery in some way added to their pleasure, ‘This primitive 
form of zdarnment was not intended to produce an effect 
‘on other animals; its sole result was an inerease of self 
consciousness im the wearer (the sort of {cling aroused in 
‘human beings by the wearing of a scart, a tabte, of a top 
Dat). 

In interpeetiog the above games it must be borne in mind 
(2) that the ehimpanzees were still young, and (2) that they 
‘were divorced from their oatnral surroundings, and that 
foraging was co longer « necessity ; they were, $0 to speak, 
‘uneraployed, and play was the only available outlet for their 
active impale It is probable that chimpansees Living in 
‘eis native forests are much less given to playing, 

Speaking generally, it is especially young animals which 
play together, but older animals do so too. Fall-grown apes 
in their native forests ramp together in a way that can only 
bbe deveribed a1 a movement ume. Not only members of the 
some species, but members of diijerest specien will play 
together, especially in captivity. Nevertheless, great care 
‘must always be taken to avoid any confusion between real 
Ihunting, paving dances, ete, and gennine play. Play often 
‘contains an element of rivalry, eg. in sham fighting 
and in hunting games, 

‘We may follow Groos in distingniahing three types of the 
latter, those with living prey (eat and monse), those with 
living mock prey (one dog pursuing enother), and those 
‘with inanimate mock prey {bell gees 

According to Phungst, young wolves and dogs organize 
‘Sghting games and busting games with ciock prey, which 
‘may be either alive or dead : and during these games young 
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‘wolves display the rudiments of retrieving, although they 
Jack al peevions traning. According to Brehm 2 young 
orang oatan dearly showed itself to be peculiarly attracted 
‘o small children, since it often tried to induce them to play 
with it by offering them its own playthings. When this 
rang wlan saw itself anexpectediy i x mirror at fit it 
took to its heels, and repeated this several times it then 
spat at its image and pelted it with all sorts of objects. In 
the end, however, it tied to induce its own image to play 
beat 

‘According to Schroidt, when kittens play it is partly at 
the instigntion of the mother cat, and partly of their own 
accord; the mother brings w halédead mouse, or something 
af the kind, and the kittens thes practise upon it, Among 
apes, on the contrary, according to Pfangst, ames between 
a mother and child are always started by the later; the 
accounts of vou Allersh seer, however, to indicate that 
anvong chimpanzees, in any cate, tbe iitatve ia sometimes 
taken by the mother. Dogs, because they ere more sciable, 
Indulge in play to a greater extent than cots. Dogs, cats, 
apes, and other mammals play move often, and more whole: 
heartedly, with children thas with adult, and put up with 
sore from children ; they manilesty possess a certain 
understanding for the helplessness of childhood If young 
uammals ture their play into earnest the mother not 
‘mcommonly separates the disputants, 

[Brehm describes a certain mode of behaviour found amang 
chamois, which can only be described as play. When left 
eampletely undisturbed, chamois will squat on their 
Thaunches and slide, one after another, down opes of snow 
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for a distance of a hundred to « hundred and Sty yards, 
then climb back to the cterting point, and begin the aide 
al over agai. 

Schjelderup-Ebbe describes « kind of game, possesing « 
‘certain sexual implication, ford among wild dack, which are 
monogamons. This author watched a mated female emase 
herself on several occasions by fooling uamated males ; 
she would fty towards them, but always retreated to safety 
fn soon an they began to purse ber, 

Tt cannot be doubted that ents play at fighting ; the fact 
Jas been demonstrated by Huber, Forel, MacCook, Bates 
(quoted from Groos, p. 147; Excherich, p. 188; Forel, 
‘vol, p. 88). 


F Urmexmc Sovxpe 1 Cuonus, 


In the animal kingdom sounds are uttered in chorus, some- 
‘times from pure imitation, sometimes aa a group signal, and 
sometimes without any definite motive. There’, further, the 
alternating song of rival males, and the ery of greeting by 
which excitement is expressed. These categories are often 
‘not separated from one another by any sharp line of cleavage. 

‘Ta lion, either caged or free, begins to roar, any lions in 
the neighbourhood imanedistely join ia. A dockey braying 
vail set every other donkey within hearing braying, t00. 
Similarly a whole berd will bellow or bow! when any one 
animal gives the lead. Male frogs, inhabiting the same pond, 
croak or are silent together, and even outside the pairing 
seavon croak in chorus, The noise ix the bird hoses of 
zoological garden, where = bird is alweys prompted to 
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‘become vocal by the noises uttered by the rest, is Imown to 
everyone. Any nolse may induce caged birds end tree frogs 
‘to sng or croak, while dogs begs to sing or bow! when they 
Inger mesic, 

‘Wandering bands af animals emit cal-notes continuously, 
¢6, the mixed bands of titmice, common creepers, wood: 
‘pockers, and golden-crested wrens. These group signals serve 
‘to keep the company together. Spring and autumn migrations 
are, am the contrary, carried out without calls; it was 
mistaien idea that the flocks are then kept together by 
‘ch signals, When migrating, bieds cxy out only when 
bewildered oF frightened, a, for instance, when they fly 
into the rays of a Hightbouse, or over brightly Lit cities, oF 
‘when in deylight they eatch sight of men. Lie these titmice 
flocks, mall groups of Maraovets traversing virgin 
forest continaously emit x thin piping or twittering sound, 
‘Among fpassalides, or wond-boring beetles, mentioned 
several times already, where the two parents lead the family 
ff larva, the membera of the group give out & continusns 
chirping which keeps the band together. 

Calling to each other in torn is a feature of the contests 
between male birds (e.g. among domestic cocks). The sounds 
wmnitted by Tawias are probably withoot any sexual 
‘meaning. Aboat bait « dosen each perched ypan a stone, 
or other similar object, will chirp to one another hour after 
‘boar ; distinct rhythm can sometimes be discerned in these 
sounds. 

A pair of brooding cranes will send a ery of greeting to 
‘others of their own species pasting in the ait sbove ; two 
flocks of parrots will acknowledge each other with ear- 
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splitting ebricks. Two bats will cll to one another if they 
‘hands te meet, and two swallows will do the same. 

‘The sounds emitted by many kinds of apes form a gezuine 
chorus, Thus « group of howling monkeys (Aloutte) do ust 
set upa merely senseless howling, but realy observe certain 
rules The leading ape, an ok male, acts as precentor (the 
Brazilians, on this account call him the “ chaplain"); he 
‘begins with short staccato notes, and gradually lets his voice 
well out into an organ peal. The rexaizing members 
(of the band join in later with short phrases, but always timait 
‘thecotelves merely to the provision of an accompanicient, 
Fro time to time they all lal) sent, then the leader 
bovine again, and the concert proceeds 28 before. One and 
‘the same herd fas sometimes been noticed to possess two 
choir leaders 

Arooug chimpanzees living in their mutural surroundings 
‘an old mate will begin intoning in a deep bum, and the whole 
‘troop will then join ia; the voices swel into fortissisao aud 
‘then gradually diminish until the concert dies nway in the 
sounds emitted by one animal alone. This chanting takes 
lace just after the animals wake, and while they are still in 
‘their nests; it is also heard during the search for food, 
‘and especially on moonlight nights. Calobus monkeys sing 
{n chorus daring the day, particubuly at dawn, ins manner 
pecaliar to themselves; the song begins softly and gradually 
attains considerable power ; if interrupted itis always taken 
‘up afresh shortly afterwards South American sakis 
‘(Pitkecia) come out of the forest moming and evesing, 
callect in large herds amd fll the air with penetrating cries, 
Gibbons aod other species ase also accustomed to emit 
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Thideous shrieks at sunrise end sunset. A characteristic 
feature of these choruses is thet the apes elweys remain ia 
the same spot while performing them. 
© Promary, Provisioxs 

Some animals at breeding time take possession of ¢ 
particular dovasin, where they build their nests, Thus when 
pairing time begins each male stickleback lays claim to a 
special abode (rom which it drives away all other fishes. 
‘In an aquarium the boundaries of one male stickleback's 
domain tre marked ont from those of the rest only by 
fierce Sighting. The females live acanwhile in swarms newt 
‘the surface, and are latched by the catles to the nests euch 
tne they lay eggs 

Jn most bicd species every pair lays exclusive daim at 
least to its own nest, and often to a certain radius round it 
aswell, This domain may be either « bush, 0 pece of ground, 
8 swamp, 2 small pond, ot part of « stream ; the latter 
applies to moorhens (Galtinula chloropas), coots (Fea alra), 
‘svans, and others. Thos the male wild duck drives every 
stranger of its own Sex and species away iru the brooding 
lace ; in these steaggies stcange females may very Ukely 
bbe violated by foroe (von Geye). When the pang mason 
i over the brooding place is, in many cases, abandoned, 
as happens among mumerous species of thrushes, robins, 
‘dippers (Cinclas), different fiaches, cranes, swans, pond fowl, 
and water fowl. During the paicing season cach male 
cuckoo ocespias a sharply circumscribed domain; the 
emales rave from ane male to ancther. One and the same 
1male has been seen for decades in the same spot, and the 
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females, too, retan again and again to the seme region. 
‘Every male nandu, with his harem, is master of a particular 
partion of land while the breeding season lasts, Although 
wild geese breed grogerionaly, each pais, nevertheless, claims 
‘ith ow a certain aren around its nest, and does not admit 
strangers within it, Tn a penguin colocy each rectangle, 
ounded by pathways, belongs to the pair owning the nest 
‘bat therein, 

‘On the other hand, many birds of prey lay claim ta the 
same domain throughout the year, that isto say beyond the 
‘brooding period, and sufier no rival within their botndaries. 
‘Tas every pair of eagles of the epecies Haliacs weifer 
truley a district about three Kiloonetzes in iaoueter, This is 
alvo true of other eagles, talons, secretary birds, ete. 

‘We alo find the principle of tersitorial rights developed 
‘among some mammals. Every horde of aper possemea, 

4 Tule, a clearly defined domain whose extent varies in 
iflerent species. Uf two hordes encounter one another erce 
fighting ray ensve. Each berd of kangaroos ponseses its 
‘own grazing pice ; socnetimes it posoesses several, linked 
together by welltrodden paths. Herts of Notth American, 
Prongshorned antelopes each inhabit a definite tract of 
country within which they travel long distances. Tn oriental 
ties every alley has Its own hall-wild dogs which do not 
are to leave its shelter, ince any dog entering a strange 
‘ley ig attacked and tor to pieces by the dogs domiciled 
there. 

Every antatate bas a spetiel hooting ground, and if on 
fant belonging to one state trespases om the tertitory of 
‘another a battle follows, the result of which is usually the 





162 GENERAL ANIMAL SOCIOLOGY 
retreat of one of the partis it very seldom happens tht 
‘two neighbouring states beesme used to and tolerate ane 
another, On the other hand, the Beestates bave property 
rights only within the hive; the tracts of country where 
{ood is to be gathered are open to the members of any bive, 

It ia therefore no vocommmon occurrence in the animal 
‘world for a single animal, a pair of animals, or 2 whale 
company to occupy either for a time, or permancatly, a 
clearly defined domain, Te happens leas often that an animal 
looks upon some object as ite own personal property. But 
seme apes, for instance, wil treat » plaything as their ow. 
Brokun epesks of «captive baboon which took a ts can and 
other similar things with it to its sleeping place, and hid 
them there. A captive long-tailed monkey regarded as its 
own property, and used as playthings, rubber balls, cori, 
and bits of wood, ete. Ove or other of these objects was 
‘akways fr a time the mont important (rn other words, was 
‘the fusion), and was curred at night to the sleeping basket; 
‘the others were carefully hidden behind and under cup- 
Doards, ets. The monkey regarded these objects as its ovm 
property and resented any attempt to (ouch them or take 
them away as an aajastifable infringement of ith rights. 
‘The ariznal was also in the babit of lodging smaller objecte 
{in its cheek pouches. 

Some animals, both solitary and social, lay up stores of 
‘ood over which they possess more or less clearly marked 
property rights. According to Schilings, when 2 leopard 
Tels after devouring the heart and the live an burying the 
central it places the rest of its prey in storage among the 
Tbranches of a tre or a bush, sometimes at a considerable 


PROPERTY, PROVISIONS 13 
height. ‘The ooltsry aud extremely unsocial hamster com- 
structs one of more store chambersin ita dwelling ; the male, 
kewise a solitary creature, colects earthworms, and bites 
off their frant ends ta prevent them from escaping; the 
squirrel, too, conceals provisions. Certain owls which always 
live alone bring back food and store it if their bunting has 
een particularly succenafsl. A pair of shrikes (Lanias) 
‘sally store their prey fasects, amphibians, reptiles, small 
birds) on thoens all over their hunting gronad. 

Central American woodpeckers (Mdenerpe) combine 
‘together to fay up stares for the wister, pecking bois in the 
Dark of trees, and there hiding acorns. Alter the lapse of 
‘ee weeks the whole ock retaras and consames the supply. 
Viping hares (Ochodone), which live together in colanien of 
‘arrow, collect great stares of hay, piling t up, and covering 
it daring wet weatber with broadenved plants, Alpine 
-marmots live aloce oF in pairs in their summer nests, bot 
in winter from five to fifteen of them inhabit the same nest, 
and these winter nests contain stores of hay. 

How state-building insects collect and store food. has 
slready been described in detail. Male and fecnale apotbecary 
Deetles (Atevehus sacer}, which live together in pairs within 
‘associations forzned at some favourable place, make balls of 
ang and roll them hasty into holes previonity prepared. 
‘During the process of conveying these balls to the burrows, 
their possession is feely disputed ty other beetles. When 
‘the ball is safely housed, either the couple who made it 
devour it, or the female lays a single egg upon it, and the 
‘ball later serves to pours thelarva afterit hes been hatched, 
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1H Mervar Usprnstawome «xp borariox 

‘As long as men alone are under consideration imitation 
and mmotual understanding are two conceptions which secan 
to have little connexion with one another. But when we 
‘tum to the animal world wesee tbat means of comammnication 
often merely lead animals to imitate soot action performed 
Dy another. Bebaviour of this kind lies midway between 
pure imitation, which is always spontaneous, and mutual 
‘comprehension ofa higher order. 

‘Pare imitation plays a great part among socal animals, 
1 ove animal gives out its cry the rest usually follow wait ; 
toch activities as running, Sying into the alr, consuming 
ood, Banking in the sus, te., are ol contagions. It is well 
mown that the social instincts of soose birds play tricks 
‘with them, and that sunters may fure them to destruction 
with the help of a decoy bird. If a young bird in the nest 
stirs ita wings the reat of the beood immediately does the 
same, When penguin are besitating at the edge of the ice, 
Sf ome bird takes to the water all the rest follow its example. 
Zebras are very dificult to tame, and are taught their Grcus 
tricks by being given traised ponies es “ instructors ", 
Captive gass can be induced to make their peculiar 
‘capers if their keeper wil jomp into the air in front of them, 
nd cranes wil dance if appropriate movements are made 


Defore thems, 
wet 
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‘The force of example is familiar to os from our 
‘acquaintance with cur felow creatures; the infectious 
nature of yawning, eating, etc., it almost proverbial, In 
theatres and at cancerts the audience lets itself be carried 
“away over and over agaia by the persistent epplaate of ane 
‘ora few, Talking is ao infectious, and it ia impomsibie to 
eay thet human conversation rests wpm the sume 
instinctive besis ns the social soonds produced by animals, 
For it is frequently practised, sot with the object of 
parting conversation, but for ite own sake, as an 
expression of sociability. 

‘Kabler could make every chimpansse in the station look 
in exactly the same direction by suddenly bebaving as 
though be were extremely irightened, and riveting a apell- 
Dound gaze on w pacticular aot. AU the chimpanzee would 
then run together as though thmaderstruck, and stare at 
the tame spot, even though nothing whatever was to be 
‘geen there, It is common knowledge that anybody oan make 
the samme experiment at any time with bis fellow amen by 
staring fixedly at a portion of the pavement, or into tbe mir. 

‘Apes posses, ina igh measure, a propensity for imitation, 
‘According to Rothmann and Teuber, the Teneriffe 
chimpanzees learnt by watching alone to open doors, to 
innest « Key in a lock, and to regulate the Saw of a water 
supply by a valve, The chimpanzees tried to scrub the floor 
‘boards as they bad seen their keeper do, and played teap- 
fog after weiching some children at the game. According 
to von Oertzen, tame chimpansees imitated the bodily 
movements of dancing negro wamea: they alto took an 
interest im the cowria shell games of the natives, witbout, 
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of cours, any understanding of the rules, cleaned their 
teeth as the natives did, etc. and all this came about not 
asaremat of training, but trom observation alone. Neverthe. 
Jem it is unspeakably dificult for the chimpanzee to imitate 
faaything which it cannot in some measure understand. In 
coeamon with all other animals, it can inzitate only those 
actions which are included among its own’ entirely 
spontaneous activities; completely unintelligent imitation 
raver takes place. Chimpanaces and monkeys in general 
‘Which have been trained by showmen to perform sperial 
‘tricks became they are so teachable, lead an empty, puri 
Jhuman life, und itis uacless to argue from their behaviour 
10 the prychologioal states of other animals, 

‘The peculiar manifestations of the mass mind are due to 
Jmitation and the reciprocal stimulation of excitement. 
[Not only are swarms of locusts, dragon fics etc, brought 
into existence by these forces, but by them they are held 
together, and impelled 10 usiform movements of fight. 
‘Reciprocal imitation is responsible for changes of esovement 
fand other joint actions in a herd, or any other group of 
animals, 

Wt bas often been noticed that if a trained wild animal 
suddenly falls upoe its tamer, the rest of the performing 
animals in the cage join in the attack. According ta 
Sokolowsky, thi common action is inetigated, not by tome 
mysterious understanding between the animals, but by 
fnervation of the movements of the animal which begins 
‘the atteck, In the mame way many of the animals which 
live in berds imitate each otber’s movements in taking to 
flight or attacking, although the majority may remain 
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‘unaware of the necessity of the action which prompted the 
action they are copying. A horse reacts very markedly 10 
‘he noise of ancther horse galloping, Frogs living in 
‘stociations are put on the slert by the neise made by ons of 
‘heir companions taking to the water (the splasb sons, 





warning ;-bicds utter a special kind of exy ; chamois and 
aarmots whistle ; the wild rabbit beats the earth with its 
Drind egs, and kangaroos sound an alarm in the sume way. 
‘Animals, whether social or solitary, often understand 
immediately a cry of fear or » ery of warming uttered by 
another species ; oe species of Died will take heed of the 
‘warning cries of another end masmealy take warning from 
hcds, Gonts and fowls understand each other's danger 
signals (Schmid). Ox hearing the warning whistle of the 
reedbuck (Redwnca), not only members af the sarne tpecies, 
but waterbucks (Kebva), ibis, and herons all take to Aight. 
In East Africa the sporred peewit warns all the animals of 
the plain of the arrival of a newcomer with its ery, which it 
utters as it fies from place to place. 

Many anitals alsa draw the appropriate conclusion from 
‘the flight of others belonging to quite diferent species. 

Cattle heron perch on the backs of wild bofialo and 
elephants, ox-peckers (Bupheya) on rhinoceros, cattle, 
elephants, buffaloes, antelopes, and girafes, the dotterel 
(Pluviaeus) om crocodiles, the ox-bird (Testor albivosirs) 
fon buffaloes. These hirds search the hides of ther hasts for 
porucites, and warn the great beasts of the pretence of 
intraders by Sying away, and sometimes by cries a3 well, 
‘This warning is not, of course, given intentionally. The 
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proces is reversed when hunters are guided to the resting 
Places and travel routes of wild animals, especially thoae of 
‘Gephanta and buélaloes, by watching the movements of the 
cattle heron (Berger). When the ox-pecker keeps company 
with tame cattle it shows uo fear of men; but when it 
Alin iteelt with wild animals it is extraardinasily shy and 
circumspect, thes adapting its behaviour to the exanaple set 
by the particular mammal whose society it has adopted. 

‘The baney-guide (Indicator), « bird, cxies out whenever 
it seca a man or a ratel (Mallivors) ; if the newoomer will 
follow, it fies abead in stages, and leads the way to a nest 
‘of wikd bees, If, then, the man ar the badges robs the nat, 
the Ianey-guide profits by eating the Dee-brood. It iy 
‘probable that originally the instinct was bound wp with 
badgers only ; later the birds came to know that men, too, 
rob bee-bives, so that sow, asa result of babit and tradition, 
‘they also set up their crying whenever. they see a mar, A 
farther instance of aymbiosi, where the movements of 
(008 apecies are guided by those of another, is farnished by 
sharks and their pilot fishes. The pilot-Gsh guides the shark 
10 aay prey which it may bave sighted, but does not itself 
attack the spoil, though it pechaps exts any stray moceel 
‘that comes its way. When in the company of a single shark 
‘the pilot-Sah is well protected from enemies ; when several 
stars swim together plotfabes are absent. Led by their 
following instinct. these Sshes will accompany sailing boats, 
‘eating pieces of wood, cases, etc. 

‘One animal wil often wse another as a guide in discovering 
sources of food. ravens see a member of their own species 
art downwards in n straight line they make for the same 
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‘pot ; thins lon trae of wultares, who Someta, te, eeme 
‘0 earth if they soe a mass of ravens on the ground, sine it 
‘scaly oo carrion that ravens crowd clove together. Jackals 
‘wil busten at fal! gallop to the place where a valture has 
alighted, expecting to find prey there (Berger, p. 125). 
‘According to Schillings, vultures in Africa sometimes guide 
‘the natives involstarly to a place where a liom has made & 
Jal, thas procuring them a meal. Gulls, too, follow one 
another, and alto in the waice of ships, since experience ha 
taught then that food is constantly to be found there. 
Frigate birds keep watch on dolpbins and other fshes of 
prey, and when these drive a swarm of fying Goheo 
above the surface of the water the frigate binds pounce upon 
the latter. Dragon fice keep pace exactly with horses, 
circling round them, not becxose they are particularly 
attuched to these animals, bot on account of the Bies to 
‘be caught in their neighbourbood, 

The call notes which some birds produce unceasingly, 08 
well as thove emitted by monkeys and beetles, have already 
‘been mentioned and recognized as a moeans of rmutual 
‘understanding and es flock signals which eerve to bold a 
company together, Tame cattle, similuly, pey beed to an 
srtificial quiding sound, the bell belonging to their own 
Iherd. Among some of the mammals which live in herds a 
aperial smell beloogig to the secretions of certain glands 
isthe tign which Keeps the herd together. In some species 
of birds white spots and stripes, visible perhaps only during 
flight, are the marks of identity by means of which 
‘two members of the same species recognise one apother, 
just an among men signs of rank or aumbers serve as 


17 «GENERAL ANIMAL SOCIOLOGY 
istingoishing mars upon wniforms, ete. In the same way 
‘the white patch which adoms the romp of many kinds of 
deer is regarded as an identification mark which enables am 
animal to follow its leader and its herd. The patch is con 
spiewous on roe-deer only during the winter ; thisis mid to 
‘be connected with the fect that in summer the females ive 
alone with their young. When Japanese deer (Pseudaxis 
sicg) are at rest, 20 patch is visible, but it becomes broad 
and clear when they talc to fight. 

‘According to Berger, wild animals without this white 
‘patch generally have tails strikingly light in colour on the 
luodertide, acd theic habit of wagging their tails when 
fight is their method of displaying this guiding mark, 
According to Schilings, gicatis always lath their taila 
powerfully when in fight, or if thei suspicions are aroused. 
He certainly goes too far when he asserts that although 
‘Grafies are completely domb, these movementt of their 
tails are “ signals by means of which they “ convey 
their thoughts to one another"; it is, however, pecfeetly 
‘imaginable that an animal whose suspicions have been 
aroused will set its companions on the alert by lashing its 
tail, 

‘Among the higher vertebrates (birds and mammals) 
‘expressive movements are largely used a3 a means of mutual 
intelligence between one animal and another, and it is 
Probably fai to suppose that such mesos take ther origin, 
phylogenetically, in expressive sounds and movements, 

According to Kabler, Phungst, Brehus, and every com 
petent authority, there is no species of ape in which the 
expression of exsotion attains to the rank of an “ape 
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language", as Gamer erroncously imagined ; even among 
chimpanzees, according to Kabler, no communication ia 
ever made through any phonetic or other designation of 
objects. The alleged apelanguage discovered by Garner 
‘was composed only of sounds expresing pleasure ot dis- 
leanne; itis for this reasca that itis posible to make wn. 
‘ape take promptly to its heels by reproducing a ery of fear 
fon the gramophone ; or, by reproducing a cry of hunger, 
‘to induce a corresponding state of excitement in the animal, 
‘According to Brehm the forms of expression in vee among 
apes fall into distinct and diflereet groups, which differ even 
among diferent species ofthe same genus; when members of 
these difleent species mcounter ove nother in the coramon. 
cage of x roalogical garden, at first they either entirely fail 
to understand one another, or elve, as very frequently 
happens, misunderstand one another to the point of open 
hostility, Only gradually do the different species male 
fiends with their fellow-prisoners, and learn to interpret 
the sounds made by thers. Each neweomer must fst bite 
sts way into a recognized postion ; this, according to Brehs, 
is a long-established phesoarenon among captive animals, 
the result being that an exactly ordered social scale comes 
Into existence, in which every individual bas a perfectly 
definite rank (compare here Schjelderup-Ebbes’ experiments 
‘n connexion with the " pecking-order “of a flock of fowls). 
Every ape species and every group of nearly related epecies 
1has ite own special noises, ip-signs, bodily deportment, and 
‘movements which it uses for intercourse. Tt wuld be of the 
freatest posible interest to establish how far these methods 
of communication are traditional, and bow far they are based, 
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‘upon instinct (using human beings 2s a comparison: a newly 
‘bom infant sucks quite instinctively without any guidanoe : 
the first attempts at speech ate iestinctive, but the traditions 
sf the eavirosment determine which language it learns) 
In the Berlin Zoological Gardens the way in which the 
apes conduct themselves towards each other has been 
designated for years as the “ ape-code 

‘Plaagst declares that there was no authenticated case of, 
‘weeping among the apes tnder his observation (compare 
against this what Rothman and Teuber bave to say of 
chimpansees). Vocal expressions are richest and most 
‘numerous among the apes of the New World, and this is 
correlated with a certain poverty of gesture. Some of the 
motor manifestations agree in meaning and expression with, 
thove of men, eg. the grinning of drills und mands ; 
Phongst interprets thie grinning 0s a playful dieplay of their 
‘weapons, the eye-teeth, which oecirs as they lft the coroers 
of the mouth as a sige of goodwill ; and be comes to the 
conclutio that our assertion should mot be of the forma that 
“apes laugh, too", but tbat “men laugh, too, although, 
‘they no longer bite”. It seems to me, cevertheless, very 
doubtful whother the display of the eyeeeth (which are 
lwsed as weapons), is the most important factor in the 
phylogenetic origin of langhter ; on the contrary, I believe 
that the eyeteeth in their quality of weapons played 
aheolutely no part in originating laoghter. Some gestures 
are identical im appearance with those of men, but paseas 
‘an entirely different meaning ; thus, for instance, nodding 
the head is sign of anger in babooes. 

‘Since most of the gestures made by apes are completely 
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unlike those made by men, they have often beea mis 
interpreted. No trace is to be found of that “ sense of the 
comic " so frequently astigned to them, Grinding the teeth, 
chewing movements of the jaws, or opening the mouth 
‘widely all erve to display an everready weapon, and thus 
denote rage. Baring clenched teeth, which being clenched 
are not prepared for Sighting in «sign of fear in many species, 
‘Phungst believes that smacking the lips, with aimultancous 
movernents of the tongue, originally expressed the foretaste 
of some toothome morsel, and afterwards came to be a 
friendly gestare of greeting ; it is also used to manifest a 
willingness to search through the coat of a companion, which, 
‘among apes is an eagerly desized attention. In the course of 
‘hie process, usually doueribed as “ lonse-bunting, seurt, 
craps of dirt, etc, re eaten, but not vermin, from which 
‘the anisals in captivity at least are meazly always free, 

Presenting the hindquarters is not, as bas been imagined, 
cither 4 threat, a sign of contenspt, nor a dafensive action, 
and even in the females it is not generally an invitation to 
copulate, but rather a mark of submissive friendliness and 
Thmility the gestare is performed by young as well as by 
{oll-grown animals of both sexes, and they perform it before 
their own images in a airror in just the same way. This 
enteting is only offered to ther keepers in early days, and is 
Abandoned 2s time goes on, possibly because the relation of 
Gependence between them is fixed once for al, and perfectly 
‘well understood by both parties (Brehm). It would be of the 
greateat interest to extablish bow much of this ceremony, the 
“apegreeting”. is learnt, amd how much ia porely 
instinctive, 
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‘Accarding to Rothmana and Teaber, the chimpansee 
tas at cormmand en extraordinary variety of facial expression 
which includes that of mute laughter, weeping (without 
tears! bat corapare Kehler), jy, fear, rage, all the diferent 
‘grades of desire, disitusonment, jealousy, ete, This opens 
Lup the possibility of extensive communication between the 
animals. Expressive gestures of the arms are alzo highly 
developed among chimpanzees. Holding out the arms when 
‘the body is bowed and prone expresses 2 desie for pity or 
forgiveness. Docking and presenting the hindquarters 
frequently signifies triendly submission; according to 
Rothmann and Teaber, the sexual origin of this gesture is 
often apparent. The animals were repeatedly noticed to 
touch cach other with their months, kitsing fashion ; thi 
always maant that a piece of chewed fruit was being passed 
from one snicial's mouth into the mouth of a friend. The 
‘origin of butan Kisses most probably Kes in this custom ; 
among kuraan beings, ton, the passing of morse of food team 
lip to ip isa form ol erotic expression. 

‘According to Pfangst wolves have ten different tones at 
‘heir disposal; half of these are expressive of anger 
they are actually menaced, even yoong wolves kept in com- 
plete isolation tet wp a genuine baying. The view that they 
eam to de this by copying dogs, or that the baying is an 
{imitation of the human voice, is thus rendered untenable, 
‘The domestic dog obviously barks more frequently because 
it ie fcve from the restraints which force a wild animal to 
Ieeep silence ; thms barking, originally a method of expressing, 

ger, becomes adapted to the utterance of other emastions, 
6. joy. Young male woives bave a habit of spontanevusly 
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reseating the pew, which is expeessive of «wish to make 
friendly advances. To show itself defenceiess, 2 wolf ros 
‘nto its back, To urinate frequently is = method of social 
intercourse. Among wolves and dogs scratching after 
‘dcfeacating is, according to Darwin, prompted by a rudiment 
fof the instinct to cover over excrement ; but Pfongat 
Telieves it due rather to an insticet to disseminate ite own 
seeat, The fact that some animale deposit their excrement 
fon raised places, eg. on stones, is held to support this 
‘Under natural conditions, bameters, badgers, martins, 
‘and rabbits void their excrement in special places, AIL 
species of lamas, and different species of antelopes, form 
heaps of excrement ; and, in the case of guanos, when one of 
the heaps reaches @ certain site ancther is Begum near it, 
Hartebeests depost their dang on a special circular area, 
trodden flat, in the middle of which stands & small ant-hsap 
covered by stale dong. The leveling is brought aboot by 
12 herd collecting on and near an ant-hil, turning the spot 
into a romping ground and trampling it fat. Berger has an 
illastration (p. 24) af one sach deposit enade by harteboests. 
Sehilings declares that the Alcan rhinoceros {Rhinocerve 
bicornis) takes special pains to drop its dung in definite 
places, afterwards scattering it by scraping the ground with 
Sts hind legs. Schillings believes that the dng beags serve 
as posta and guiding points by comacs of which the widely 
weattered animals can gather tagetber again, A snalar 
Pupore is attributed to the action of the hippopotamus, 
‘which habitoally scatters its dung over bushes with the belp 
ofits brush-Lke tal, covered with shoct stiff bristles. 
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‘A brit discnsion of those cnimals which are supposed to 
‘commmnicate Information by taps oa the ground may be 
introduced at this point. It is mot posible to take the 
‘accounts at present availabe into serious consideration, 
ince, though very citumatantia, they are also quite 
_ uncritical. Ascarding to Guenther, something of great 
fmportance bas ever yet bees ween to take place; 
‘appropriate action has not beea observed to follow a com- 
ranieation grasped by the intellect. {fone of thes talking 
dogs is told ” there is a cake for you in the next room. 
Go and fetch it," i does nat do as it s commanded, Bat taps 
cout some anewer of other, its behavioas bing thus directly 
contrary to that which dogs, at aula, exhibit. Guenther's 
objection is certainly wall worth consideration, but iti 
nevertheles, always pourble to object that here, once more, 
wwe may be faced by one of those riddles with which the 
mentality of men and of animals 0 often confront us 
‘Anis communicate by means of ther "antennal language” 
(Bscherich, p. 303, Eidrmann). This" language ” is no more 
than certain contacts of the anteane serving 0 support 
the social inatisets by communicating to one ant the 
‘exsotions of another. Ants greatly desire this mutual contact 
‘rough the antenna, and if the need is let unsatisfied for 
any length of time they become deeply disturbed. Tt is 
‘used to excite the imitative instinct, as a summons to partake 
‘of food orto change the nest, to indicate that by following the 
‘f8ide lood may be reached, to incite to attask or to Bight, 
‘to give warning of danger, and to sootheexcited companions; 
fanteanal taps are elso used to indicate the path of a 
migration, The sigus conveyed difler according to the 
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strength of the taps, their irequeney and their location. 
Probably the odorous particles adbering to the antennae 
lor prey, etc) abo play a certain part in communicating 
information. An ant ays emphasis on some communications 
by pushing its bead against the breast ofits companion, Te 
‘a summons to food, the forelegs are made use of in addition 
to the antenne, and the corpanion is licked in the region 
of the mouth. If waming alone has no eBect, force is teed 
to drag companions away trom danger. 

1, has been sioticed that when am ant discovers prey it 
‘ape another, and the latter betakes itself unaccompanied, 
to the spoil, while the former departs to fetch further 
‘sistance, An alarm is rapidly spread from ant to ant 
‘throughout the nest by means of taps of the anteame. 
Solder ants also spread warning by locking, ot by epecial 
shirping noives, It has already been described how vorze 
fueste of the ants ace in « high degree adapted to Bie in an 
fant’ nest, In this connexion itis worthy of eapecial note 
that the Clsoiger and Lomechnsa beetles use their antenne 
for tapping the ants just at the ants are accustomed to do 
in their communications with each other. Theat beetles 
‘touch the ants they encounter with their antenna, cross 
‘tem with those of the ants, tap the backs and sides of the 
latter, and stroke their cheeks if they want food. 

Unfortunately we know much less about means of oom- 
manication among termites than among ants; but the 
organized activity of the members of a termite stute isa sore 
sign that termites also must have brought their methods of 
‘comzunication to 2 very high degree of development. 

‘Among Lovey bees cetsia of the notes which they atter 
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have an extremely contagious effect, and remult in the 
performance of some united action. Thus the characteristic 
swarming note ismsing from one hive may induce another 
hive to swarm, although the time may nat be ripe for it to 
do 20, The stinging note given out by one bee will urge 
others to the attack, and the sting oxiour, ic. the odour at 
‘the poison injected, has here 2 contributing effect. A queen: 
Jess hive lifts wp the mourning cry, and there are many other 
tones, ¢g, the note of bimger, which inform an experienced 
Dee keeper of the state of affairs in the bive at any given 
momect 

‘Von Frisch bss shown how honey bees communicate 
information to one another whilst engaged in the search (or 
food, Ila bee finds a particalarly plentiful source of honey, 
‘on each return to the hive it executes a kind of round dance 
‘on the honey-comcb ; this throws the bees clustering near it 
into a state of great excitement, ané induces any of themn 
to fy out in search of the source of the supply. If their loads 
‘te soa, the boming bees refrain from dancing, and in this, 
case their neighbours remain in the hive. Thus dancing is a 
method of informing the hive that « remonerative load is 
somewhere awaiting them. It is erroneous to suppose that 
4 bee whieh has found a source of food escorts other members 
‘af the hive to the same locality. On the contrary the bees 
which fy out after the dance depart quite independently 
of the dancer, and search the countzy in ali directions for 
‘the particalar Bower scent which clung to the dancing bee. 
‘This scent they have ieapressed on their memory by following 
the dancer about the hive and expiocing the hinder part of 
its body with theic orgacs of swell, the antenne. 
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Another organ of commanication is brought into use, 
copecially in conneaion with odourless sources of food. 
‘This is @ pooch sich in glands, which, when it is extruded, 
‘Bives out an odour perceptible even to men. The workers 
engaged iu exploiting a rich source of supply, on eriving et 
‘ter goal from the hive, circe round the former for some 
time with this organ extruded; it is kept in this position 
While they suck the hoaey, and in this way the meigh- 
‘bourhood ia impeeguated with the peculiar odour which 
‘emanates from the organ. This serves to attract the new- 
‘comers fram the hive as they fy hither and thither in seareh 
‘of the spot. The special sound given out by the wings of 
workers frequenting a rich source of supply plays 0 part 
in attracting new-comens. If, owing to weather conditions, 
the productive crop of nectar temporarily runs dry, the 
‘workers revisit the spot from time to time te iospect the 
process of its renewal. 

‘The pollen gatherers communicate the whereabouts ot a 
focality rich in pollen to one another, just as the nectar 
itherers of the hive do in the case of nectar, by weans of 
8 dance, This dance, however, is x wort of “tail dance” 
rather than a “ roond dance “, and in this case the special 
scent of the polles brought in serves as x guide to the 
flomers from which it is obtained, 

I Pore Instisct, Hanrr, Teavox 

‘Many of the actos which in the case of buran beings are 
determised by tradition (C<¥), are regulated among 
snimalz by pure instinct (C>V): it ia, nevertheless, 
necessary to point out that where animals are concerned we 
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‘ar far from being able to declare in every case bow much 
depends upon tradition, and how much upon pure instinct, 
{Zn baman beings tradition has to make good the comparative 
lack of instinctive certainty ; hence the multiplicity of 
ustoms and opinions fosnd among related and neigbbouring 
‘tribes, and even among the diflereat professions and claws 
ofa single nation. The flexibility of human behaviour and the 
‘possiblity of progressin the sense of an increase of kmowteige 
are both dependent upon the fact that the majority of man's 
‘actions have to be learnt and practised, while a minority 
‘only are determined once axd for all by instinct, Were st 
pousble that among ants or spiders, xs among men, some 
‘were Iearned (the reason this cannot be i that C> V), it 
{a certain that these Jearned individuals wonld look spon 
remselves and the members of theit own mice as the key- 
stone of ereation, assigning to mca a comparatively low place 
in the order of reation on account of the very small numberof 
specialized instincts possexed by them; for the criterion 
(of igh spiritual qualities, and the place to be assigned 10 
thove pousesing them in a duly constituted society would 
naturally be, free the point of view of ants or spiders, the 
‘possession of inatioets as highly specialized as possible, 
‘The solitary spider bailds its jogenious nest without 
pattern and without guidance ; the process is, therefore, 
purely “intuitive”. Among state-building instinct it 
the untaling certainty (Go bard for ms to imagine} of the 
instincts iroplanted in each individval which guaranters 
‘the continued existence of the community as a whole, But 
ebeervations recently published by Wasnann and 
‘Riischlasop indicate that among ents (in addition to instinct) 
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tradition and example may also play « part in fashioning 
‘bebaviour. Wasrmacn showed that ina mixed colony worker 
of 1 certain species normally living underground behaved 
ke the members of the species amtocated with them, 
and would go forth with them into bright sunshine to visit 
‘he eal and scale insects. The innate instinct, in this case, 
‘was obviously modified oa the one hand by direct imitation 
of the behaviour of companions, and on the other by means 
of the “enterux language” with the help of which ante 
Incite their companions of the mme colony to share their own, 
activitie, Rischhamp found the sume oort af thing in the 
sized colony under his observation; he further naticed 
‘that one ofthe (wo associated species infected by the example 
‘of the other ot only took to rearing root-eating aphides 
instead of barkceating aphides but even went 90 far a to 
make a complete change in their method of nest-building. 
‘The facts bere related are of the greatest interest from the 
point of view of animal peychology, and itis very much to 
de hoped that ant investigators will im future alio pay 
particalar attention to any posible modifications of intinet, 
Tt has already been shown that for young birds and 
‘manimals the instruction of their parents, of, at the Jeu, 
‘the example set by them and by other members of the 
community, may be of great importance. Amoog those 
fishes, to0, which tend their brood, the example of the 
parents may perbaps influence the manner of seeking for 
rey and avoiding danger. The fear of man is traditional 
and ot purely instinctive for all travellers who 
Penetrate to regions hitheto unexplored by mm are 
‘unabimos in describing the cnimals inhabiting these 
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Gitricts us altogether unatraid it is only gradually that 
‘they lears to fee their worst enemy, and the Imowledge is 
handed down from generation to generation through the 
sxtmple of the older enimals, According to Morgen, during 
the two years which followed the frst erection of telegraph 
‘wires in Scotland, mumberlees white grouse flew into them 
and were destroyed ; later they learned, through tradition, 
to wun the danger. According to this xuthor, too, the fear 
shown by birds and mammals at the sight of certain enemies 
in the result of experience and tradition. ‘Thi fear is cam- 
mumicated by cries of waming which are themselves 
instinctive ; but the understanding of these cries isthe roma 
of experience acd tradition. At first young birds and 
‘mammals instinctively react to any large object moving 
quickly ; with the growth of experience it is oaly the 
‘unaccustomed which evokes the reaction of fear, Cries of 
‘warning are Ukewise understood by arimats of other species 
and these cries are also uttered by animals which have not 
‘themselves caught sight of the enemy, but have only heard 
the frst alarm. Jost as it is @ tradition among some species. 
to fly trom raen, others again seek their company; it is 
‘through tradition that swallows and white storks have 
‘become the household companions of men, and nest only on 
‘ruman dwellings. 

‘According to Mengan, newly batched ostriches and Asam 
‘pheasants die of hunger if the breeder does not direct their 
‘attention to food by means of pecking movements. In the 
case of young pheasants belonging to other species, however, 
and young chickens, scratching and pecking is purely 
istinetive. Expecience teaches them that fo seitch among 
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loose earth in profitable, while scratching ox hard ground is 
‘unprofitable; and in a short tite the chicks learn to 
distinguish in their pecking between edible and inedible 
‘objects. But it is always easier to rear young birds whex 
‘hey have old birds to imitate in eating and drinking, etc. 
Chicks in many instances alo imitate each other. A breeder 
can teach young pigeans, separated from their parents, to 
ick up grain by putting them among young fowls, whose 
pecking they quickly imitate. A hen teaches her chicka to 
perk by taking up objects and letting them fall before their 
eyes, But even thoogh x chicken will develop into an 
ocdinary fowl without imitating the mother bind, ite 
Jastinetive activities come into play earlier and with greater 
certainty when it has the oppactunity of doing wo. ‘The same 
in true of other birds; bird will lara to Ay without being 
taught by its parents, merely taking longer than it would 
‘otherwise do, Ta the case of ants, Heyde has established that 
i young ents are separated from their elders every 
activity, particslarly nest-building and fighting, manifests 
itelfJater than is customary. Thus normally the actions 
of older animals incite instation ia those which are younger. 

Coating into contact with members oftheir own species i 
an event of great importance for young dogs kept in iolation 
from birth; they then come under the infuence of 
‘traditional canine behaviour. Young beasts of prey reared 
in isolation would doubtless develop predatory methods 
sinclar to those of animals which hed enjoyed the advastage 
of parental instruction ; but theirs would probably be found 
to lack polish. Tradition is of great importance to all thooe 
‘animals which lve ia berds, The individual, i these cases, 
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fs born into © group of enimals accustomed to perform a 
umber of actions after « special fashion. With the help of 
‘he inutinct of imitation it makes eve ways and methods ita 
cown, and tradition bands these ox from generation to 
generation. The dame bait by Canadian and Enropean 
Deavers are said to be hundreds and tousands of years 
ld; thas countless generations have worked at them and 
taken pains to preserve them. In more densely populated 
consti boeeve; ths tabver iw iced iaicbtia aarp 
mbteranean buerows, and so looger bulls inelf «(ort 

Tt may algo be theoug tendition that the slitary hoasy- 
(hide (Indicator) bas acquired the habit of ying out aot 
nly when it sees x satel but also when it sees 2 man. The 
‘ayptinn kite (Milous agyptiae) makes an exact stedy of 
‘the babits of the buman beings in its neighbourhood and 
‘awaits just the right moment in which to snatch its plunder. 
‘Tt attempts to profit in the same way from the hucting of 
‘other birds of prey, and follows hunters in the expectation 
of booty. 

Young water bitde swirs purely instinctively and quite 
Derfeetlyassona at they energe fom the gg ; the American 
squirrel, captured in infancy and eeperated from its parents 
‘ell hide away ats in a room jost as a wild squicel hides 
them in a hollow tree, performing all the movements 
‘eceaary for tha action in the manner characteristic of the 
species, Wallace and others Delieved that birds build their 
nests solely by tradition and imitation, Nevertheless, it has 
been proved that birds which have never watched the 
buding of «vest, nor inhabited ove in their you, will yet 
build after the manner af thar species. It is, howover, tse 
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(hat old birds build more perfectly than young ages, 20 that 
Practice i certainly of importacce, In just the mame way 
dcr harvest mioe boild their nests mare skilfully than their 
younger compasions 

Wt is debatable whether the nest-boilding habits of 
anthtopoid apos are traditional or purely instinctive. KObler 
Deliewes the litter to be the case. And Brebin is of the same 
opinion concerning ocangs. Bot it most be remembered that 
‘Kobler’s chimpanzees were at east five yeurs old when they 
eached Tenerife; thus they may very well bave learnt 
‘to build nesta beforeband in their free state or may xt least 
ave watched the process, According to Reichenow the 
nest-bailding instinct only makes its appearance in gorillas 
‘when these animals have lived under natural conditions up 
to a certain age, and not when they ave beea captured in 
infancy, 18 i, in addition, largely unknown how much of the 
behaviour of anthropoid apes should be regarded as 
eaditional, and how sivch as purely instinctive, Cone 
tequently we are also ignorant whether, 0 far es ther 
habits of life and expremive movements, etc., are concerned, 
Aitlerences are to be found between the diferent breeds of 
chimpanzees and other species, similar to those oftea foand 
‘between nearly related and closely neighbouring races of mea. 

One of the most obscure riddles of animal psychology is 
the yearly migration of birds, Attempts have been made to 
‘rove that knowledge of the migrating routes is traditiomal 
‘But this could only old good for those species iz which 
young and old travel together, ef. swallows end storks. 
“The explanation is worthless when epplied to species whose 
tiembers are divided into clases according ta their nge, and 
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in which the younger birds set ost a few weeks before the 
der ones, eg. staclings and crows. Omithologista do not 
‘believe that the single older birds which take to flight at 
‘the same time as the younger ones serve as guides to the 
latter, Tradition seems to be altogether ruled out in the 
case of the species whose members, including the young 
‘birds, migrate atone, eg. many birds of prey, certain species 
of sioging birds, cockoos, and hoopoes. The tact thet even 
‘when birds are taken very young from the nest they are 
attacked by great restlessness at the migrating season terms 
to indicate that migration is jostinctive, Experiments 
made with the belp of rings bave shown that certain 
tnivideal bizds, at lexst, return year after year to the same 
winter quarters, following always exactly the sume route on 
‘heir journey (Baldwin). 

Granes, berons, geese, ducks, swans, Samingoos, saipe, 
<dotterels, al y iz V-formation ; ope side of the V is usually 
Jonger than the other. If the Bock is large x W is formed ; 
if it is cmull the bieds often Ay in a eingle slanting line. 
‘Young geese, still unable to fly, also form such a slanting 
raded line when swimming in the wake of theit parents, 
‘The adoption of the arrow-head formation in fying is not 
‘traditional bat porely instinctive, for itis characteristic of 
Yyoung wild gecte which have bezo hatched out in captivity 
by docoestic hens. The biological significance of the azrow- 
head formation is that for certain erodynamic reasons it 
lightens the labour of fying for each individual bird: the 
term “resonance fight" (Resonansfixg) is wiod in this 
‘counexion, Tbe lender, who bas the heaviest work to do, 
in frequently celieved ; the long side of the V is, as a rule, 
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‘tured in the direction from which the wind ia blowing; 
Sis, curfews and oyster-catchers dy in # long line, side by 
side ; starlings in large swarms with a wide front ; storks, 
Jerks, finches, yellow hammers, thrashes, swallows and 
wife in feegular facia. Tae hooded crow fies in open. 
formation, one bird after another, 

Tn the songs of birds it is necemary to distinguish between 
inberited nd acquired factors (Naumann, Hascker and 
others). The distinctive character of the notes etitted 
(luting, whistling, twittering, power of modulation, xhythm) 
belongs to the inaate endowment of each young bird and 
depends upon the structure ofthe vocal organs an inherited 
‘brain capacity. This inborn, purely instinctive song, how- 
ever, is perfected, in each individual case, by instraction ; 
‘and this, in the young birds of any given specie, depends 
cntirely pan example, whether the example be that of the 
‘arent bird or of an unrelated stranger. This explains the 
‘wellinown fnct that ebaffinches sing mach worse in soune 
stricta than in others cot far distant, Here, thea, tcaition 
plays an important part. It isa familiar fact to breeders 
of chaffinches and canaries that a good singer traios good 
opils, but that good pupils are mined by a bad singer. 
‘Thin is also true of nightingales. Tn districts where they are 
‘Protected against marasders, of whatever kind, there are, 
‘naturally, many very old binds whose songs grow better 
‘and purer and strooger fram year to year, and who thus 
Provide instruction of progrenive excellence for the young 
Tirda Tn such districts the soug of the nightingaes under 
goes a gradsal improvement, whereas in places where the 
irs do not live to any great age the Singing gredeally 
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deteriorates (Naumana). If a young raale nightingale is 
‘procured in autums from = second brood it may be a soutco 
of the greatest disappointment, for it will never have beard 
an old male singing, and will be unable to sing well without 
‘his guidance. 

‘The relation between the morphological structure of the 
‘voral organs, the instinct to sing, and individval acquire- 
‘ments, is most clearly displayed in the case of the so-called 
‘mocking bids, which weave into their autaral song the notes 
af other birds as well as other sounds. Young birds brought 
‘ap by foster parents belonging to another species may somne- 
times adopt the song of the latte. It is possible to train some 
birds (ravens, ballfinches, parrots) to repeat the sounds of 
‘man speech. The fact that birds belonging to the most 
similar species are found in both these lists, i, according, 
to Haccker, primarily an indication that the rot incon 
siderable variations in Ube vocal organs are of lesa importance 
to singing power than diferences of mental endowment. 
agcker maintains that the cases in which the female bird 
ossewses 4 melodious song (cantries, robins, lars, bull- 
finches) can be faicty easily explained ; for, on the one hand, 
the female possesses, like the male, the necessary anatomical 
‘basi of song, and un the other, even the male has to acquire 
hig real melody by @ process of leaning. Among bieds, 
thereore, it is the varying development of mental capacity, 
and in particula of the instinct to sing, which lies atthe root 
of the difference between the song of the tale and the soo 
of the female. The young of all, except mocking birds, 
instinctively choose one of their ows species as a model. 
It therefore becomes dear that the necewary presupposition 
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of imitation is an instinctive, intuitive, primary, and con 
seqoently aot acquired knowledge of the ideal bet salted to 
the peculiar nature of each bird. 

‘Young birds, accustomed from their earliest moments 
to the sight of their keeper, cling to him and follow him ; 
and it is afterwards diffralt, i not impossible, to induce 
‘them to attach themselves to the parents. This is alao teve 
of rammals, Azsong sheep it is through experience alooe 
‘that « lamb lear to recognize ix own dem; itis oven possible 
for a lamb to fy in terror Sram its mother and follow alznost 
aay other large living creature. Jn order to avercome the 
somtual dishike of horves and dockeys, mule-breeders place 
young donkey foals, soon after ther birth, with brood mares. 
An this way the donkey may become so completely xocuy 
tomed to horses that when fall-grown it cannot, by any 
‘meant, be induoed to pair with a female of Its own species, 
and will only cover mares (Brehm, i; Auf, vol. i, p. 76). 
‘Thus, here, as in certain other instances, the “ call of the 
blood ” apparently fails to make itself heard. According to 
‘Whitman, if a pigeon & brought up by pareats of anotber 
species it associates and pairs only with members of its 
adopted, and not with those of ite own, rave. 

1t is thus habit, and not an instinctive recognition of 
‘beeed or species, which is the deciding factor (compare the 
national consciousness exkibited by Iman beings which 
Tras no necessary connexion with race). Amiong parrots 
kept im captivity lovemaking sometimes occurs between 
‘two birds of different species and the ties formed are not 
issclved even if later one of the partners bas the chance of 
‘pairing with a member ofits ows species. 
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‘Even parental instinct may be modified by habit Morgan 
describes the behaviour of hens which have hatched wot 
three muccessive broods of ducklings ang thereby became 
acoustomed to sosing the latter take to the water. When on 
‘the next occasion these hens were given bens’ eggs to 
hatch out they made the mast pressing attempts to induce 
the young chicks to take to the water, and even weat so fat 
as to push them in. It may here be pointed out that a ben 
‘which has eleendy reared several beoods of chickens is very 
‘vych more distecbed when ducklings which she as hatched 
cut snake for water than a ben whose frst brood bebaves 
in thie way. 


J Domesmcation 


Needless to sy, a breeder cannot produce something 
catirely new; be can only select from within the range of 
‘oasis yasiations provided by kis animals, and by breeding 
Dring the desired quality to greater perfection. Through 
methodical crossing he muy unite valuable characteristics 
{in one stock; he is further able so to improve the living 
conditions of his domesticated animals that the desired 
characteristics can attain their fulest development. Some 
tame animals have andergone such changes in the course of 
their domestication that if set free they would succumb; 
‘others when freed regain the physique and spextality of their 
patural state, ie. they become wild again, (Krieg bas 
‘written papere which are well worth reading on the retara 
to the savage state among men and animals as be hes hism- 
self observed it is South America) 


DOMESTICATION so 
“The animals which man has domesticated are, chiefly, 
members of social species; for animals living in herds are 
{iar more easily and completely tamed than thove which lead 
fa solitary life, Not every social species, bowever, lends 
‘mit to domestication, ‘Man keeps tame animals because he 
ie himacf a gocial being. The tame anime) and its keeper 
together form ap arganized society in which the man is the 
‘master, the animal the inferior (in Schielderup-Ebbe's 
sense), The question of superiority is vetied once for alt 
1n this case the organized society holds together becanse 
the instiset of subordination in the inferior is correlated 
‘with the ruling instinct of the master. It i oot utility alone 
which leads men to keep tanse animals; there isin addition 
‘the irrational element of is deste to command and to 
Jrotect. Here, again, the social bood is stronger than the 
‘bond of race of species; the dog protects its master aynint 
other dogs and is incited by him to attack other men. 
‘According to Brehm, South American Indian women 
suckle apes, opossums and agoutis, alang with their oa 
children, and display the tame teoderneat of look and beating 
for those anivoals. For itis the chie! pride of these women t0 
oneess a large number of tame domesticated animals. Any 
Young mammal they can capture they take to their own 
‘breasts and this leads to mach aection on the pert of these 
aricoals, of the apes in particular, that they follow her 
‘wherever she goes. All love for sninale arises from a 
fostering instinct diffcalt to account for ou purely rational 
rounds, and the animals concerned attach themselves 
‘with varying degrees of affection to their protectors from 
thelr natural desire for companionship; they bebave, well 
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‘or badly according to the treatment meted out to them. 
‘Apes can sometimes be iscited by their masters to attack 
‘men, fowls and other animals: and, like dogs, they defend 
‘heir masters. Jealousy s an emotion by no means rnknown 
‘to many animals under human care; & tame acimal often 
sects its master with livdly movements of its body and loud 
cries. Brehm deteribes a baboon which on beiog punished 
by its master never turmed on the latter bet slways attacked 
anybody else who chanced to be near. 

‘Man, and his subject animals, communicate with each other 
through sounds, glances, gestures, and touch, The under- 
standing of these signs may demand 3 process of laraing or 
{t may come about spantancously. ‘There is no exaggeration 
in the oft-tepetted atertion that man and dog sinderstand 
‘ove another by a glance, or that the ape, particularly the 
‘anthropoid ape, is to tuman in look and gesture that be 
an ot once make hire! understood by man. Far men 
hemaelves do not always require words for mutual com- 
‘peehention:; it therefore quite conceivable that such com 
‘Peehension shocld exist, within limits, between man and 
‘the creatures most like him, the anthropoids, or between 
‘an and that animal which is capable of attoching itsell 
10 affectionately to him, the dog. 

‘Within the limits set by nature itis elso possible to com 
‘municate with birds. Schjelderup-Ebbe describes the case 
of the grey parrot. When it wants food or careses, thie 
bird nestles up to its keeper, hope or danom along its perch, 
‘whistles a tune, and utters soft, pleasing, coaxing sounds. Tf 
ft doea not get what it wants it stamps and shricks until it 
ios ts desire. 
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Schulz gives an example of the great extent to which 
snizale sometimes learn to understand their masters and 
respond to their intentions. He hunted zebras and antelopes 
con horseback i East Africa, and captured them with a lasso, 
‘The horse very quickly leurs to recognize bie rider's 
{ntentions, and itself becames #0 fille with the excitement of 
‘the chase that it occasionally bites the captured scbra, 
Some antelopes, when Inted, wil make sharp tum in thelr 
‘light; the horse of ite own accord immediately makes the 
sume tara. Dogs are reported to display sila traits daring 
the chase. 

One purpose among others for which dogs axe employed 
in eansequence of their vertatility is that of guarding liver 
tock. In this task they behare at each moment os the 
situation demands: Uhey treat Jamis much more gently 
‘than sheep. Te most bere be mectioned that domesticated 
cranes will shepberd flocks of binds and four-legged beasts 
exactly like dogs without having been trained to do so. 
‘And a captive agarné can lead and keep together u Hoek of 
domesticated fowls 

‘Those species have become domesticated snimal, im the 
strict sense of the word, which are of some defiite mae to 
theireeper. As T have sni¢ mans unable to create anything 
‘that is strictly now by the art of breeding; be can but 
tranemit variants puticalarly suited to bis purpotes from 
one generation to another by means of appropriate selection 
‘nd rejection. But since nothing absolutely new can. De 
charmed into existence it i all the moce neceseary that the 
‘breeder should keep his eyes open for aovel and favourable 
marphological, physiological sod peychological variants, 
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Phongat declares that dogs derive from wolves and jackals, 
‘not fram foxes, and proves that bere, too, domestication 
1bas brought nothing vew into being. Thus be noticed that the 
rudiments of retzicving abow themselves in the play of 
‘entirdy untrained young wolves. 

By consistent selection man bas brought some animals to 
the point of behaving almost as automata under his 
‘hand, so that of their own accord they may exert themselves 
‘to the utmost in their work. Any pecoliaitia of behaviour 
‘hich are the result of training have te be learnt afresh by 
‘each generation of animals (bunting hawks, sparting dogs, 
‘the Aanie dels in the case of horses); it in therefore only the 
abdity to learn and not what is learned that is inberited. 
‘Many domesticated animals, through their associstion 
with men, have entirely lost their original socitogical 
‘organization into mateships families, or socetien; it ix Io 
‘conseqtenoe largely inadmissible to draw conclusions about 
the behaviour of animals ix general from the bebaviour off 
domesticated animals. 

Ti is ouly races and species capable of adaptation which 
hhave been domesticated by man, eg, horses and antes; 
sebras, on the other band, are bard to tame ; for exhibition 
‘Ponpeses it i necessary to place them with ponies which 
‘then act as "instructors". Indian elephants, captared fll, 
grown, become frieudly with can withio afew weeks and do 
the work demanded of them willingly ; the African elepbant, 
0c the other hand, is much less adaptable. 

™ Domesticated aximals” are also to be found in ant and 
termite lates Bot it is characteristic of these 
“ domesticated animals” that among themselves they are 
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‘untocial or live at the most im lose associations. They either 
provide their keepers with nutricomnt ia which cave they may 
he called true “cattle”, or they produce a lurary only, 
namely their exndations, and are then called symphile. 
‘These latter, together with curtain species which sorve an 
"cattle", nce in every tespect so completely adapted to their 
‘parasitica! mode of life that without their hosts they perish ; 
conversely some ants are entirdy depeodent upon being 
nevrithed by certain kinds of tice. 


X HUMAN SOCIOLOGY FROM A BIOLOGICAL 
‘STANDPOINT. 


[No matter how we choose to approach the qucttioa of the 
‘rigia of man, this much must be taken ea certain, namely 
‘that from an anatomical end plysilagical point ol view be 
Telongs to the snima! kingdom. Paleontology teaches ms 
that in eatlier days tien existed of « lower morphological 
type than the men of to-day ; and history shows that man 
han progressed at Isat in the sense of attaining eiore com- 
plete knowledge. Tt is x familer quarrel whether the 
iliference between the mentality of man and the mentality 
‘of animals is one of gens or merely of degree. But the 
difference between the point of view from which each ide 
‘apptaises the mental characteristics of men and animals is 
too grat ta permit the briaging about of any rapid recon 
Clinton between the two divergent opisions. In the course 
of this emay there have been many instances of 
‘characteristics commen to both men and animals; 
instances which make it postible on the ground of 
poychological data to rank the two together. Nevertheless, 
it must not be forgotten that men pomess certain mental 
patties ponessed by 20 animal, and this fact indicates 
4 Gifference between the two which, in some respects, is 
fandamental 

“The most prominent feature of the greater number of 
‘human actions is that the variable factor, V, more or less 
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completely outweighs the purely instinctive constant factor, 
(olde introduction). As instances of actions in which the 
instinctive factor preponderates, we may quote sucking in 
a newly born infant and the sexual act. ut in every action, 
even those which at fist sight eppear purely intellectual, 
Cand V are indissolubly united. Some Uhings which im men 
are governed by tradition (V > C) depend in animals apo. 
instinct alone (C > V); thus in men tradition bas to él 
‘the gap left by the lack of instinctive certainty. The fact 
‘that among men the formula is wlmost always V > C, and 
‘that V as a rule largely preponderates, explains why in 
human societies, schools, courts of justice, parliaments, ete, 
‘can exist, but not why they actually do exist. Among the 
state building insects, where C 00 the contrary bas #0 diy 
[proportionate a superiosty, such institutions cannot occur, 
‘From its eariest moments the newly batched intect has at 
its disposal all the “knowledge” necessary forlfe. Man has 
almost everything to Jearn by expecieuce, but he inherits 
‘the power to collect experience, and inheritance determines 
the range of posible experiences. For man the "arta" 
4s, then, that nearly all his activities require to be practised, 
‘whereas for insects the “norm” is that almost without 
‘exception no practice is required for the pecformance of any 
activity. 

Every species, including the human species, hes assigned 
to it a definite morphological, physiological and 
paychalogical scope beyond whose limits it cannot go. 
Individual variations are possible ocly within this fixed 
scope, the origio of which I shall not now discuss.“ Axbitrary 
ctions "which transcend the fimits set for the spaces never 
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‘occur ; every peculiarity of behaviour rests upon « definita 
‘Physiological and paychological hasis. Iti, in consequence, 
altogether errancous to smppose that oman institutions, 
ach as the state, religloo, mariage, etc., are purely 
arbitrary products. somewhere and at some time by 
chance devised by a ruler ora caling group for their own ease 
‘or their own advantage. Were this so, were thas istittions 
aot foonded pan the inner life of man as a whole, with all 
ita instincts and impulses, they would long ago bave dite 
appeared lke « passing craze of fashion, and fallen into 
oblivion, That they have always maintained themselves 
continuoasly, vex thougs changing io ovtward vesture, 
ia the best proof of their natural origin. For men would never 
arrive at understanding each other even in the simplort 
‘aatiers if the ila to be amderstood did not ret ypon some 
‘comes tnivertal foundation. 

Te would be ac interesting, thoogh for plain rensons an 
Mtogether impouible, experiment to arrange foc mussber of 
‘hildres to grow up in x state of complete savagery in order 
to find out what social organizations man is capabie of 
creating withoct the belp of traditioe. The outcome of this 
experiment would nateraly vary according to the individaals, 
concerned in it. Bot itis certain that sach isolated human, 
Delage would create « commonity of some kind, and equally 
‘ateships and families, in addition to a religion end some 
form of language; artistic activities and certain ceremonies 
would be found among them, festivals would be celebrated, 
‘nditinnal dances would be invented, and so forth. They 
‘would pursue theocstical and practical knowiedge in came 
(¢vise of fora, however barbarous their chosen methods or 
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procedure might appear to ua (It may, meverthelem, be 
hinted that pomibly our owa callective modem wisdom 
might eppinc inno better Bight to some " sovercign spit") 
[Not every author recognizes with sufficient cleamess bow 
firmly all the behaviour of men and animals ix rooted in 
instinct. Thus Whitman denies that those pigecms which 
form monogamous mateships (and among which oocasianal 
infdelities occur) pomeas 2 special “instinct of fidelity ” ; 
Ihe argues that we cannot speak of " ethical ideals” in con 
nexion with pigeons, and that the birds hold together only 
‘becanse no opportanity lor wefithfulness oocurs. Neverthe 
less, to this it mast be opposed that no lasting social 
‘orgonization—were it merely a colony of brooding pigeons— 
could pomibly be built up on such haphazard foundations, 
‘The sine frat non of every social organization is that the 
‘individuals comprising it aball instinctively react in an 
‘appropsiate manner to the given milieu, shall adjust them 
seives to given ciccumstances. Less esential things way then 
cone ta the support of this indispensable factor, €, respect 
for the beaks of other mated pigeons, the claims of nest- 
Inulding, the neceasity for tending the young, ete. Did there 
ot exist in pigeons a certain instinct for monogamy 
there would still be time for them, in the midst ofall their 
occupations, to indalge in promiscuity, 
i we teck to moderstand cleary the origin of the “ ethical 
‘deals of human beings, we are forced to recognize that 
they depend upon the whole system of instincts and impoltes 
‘which man postesies solely in virtue of his being a social 
creature. Although the outward vesture of these Ideals may 
‘change frou rate to rate and from tice to time, sothing they 
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contain has at any time been arbitrarily contrived by any 
man} they may be explained by the roundabout ways of 
aatoo, but their source lies in the irrational. Tf man wene 
‘tn acocal animal itis probable that etbical ideals wos not 
exist at all or would be Limited to the relations between mals 
‘nd female and theis offspring ; most of the ideals would be 
purely egvistic. 

‘Among both ren and animals a profound conservatism 
secures the continued existence of an organized society, 
namely the impolse to maintain what has once become 
‘traditional, By this means the social organization, once 
‘created, remains in being; rebellions and rots are invariably 
followed by acme form of social existence. Social beings will 
days evolve some kind of society and this, both among 
‘men and many animals, is a graded hierarchy in which oe or 
more individuals assume the part of lender ; the instinct 
to rule ia the superiors is correlated with an instinct of 
subordination in thei inferior. 

Plongst, Kohler and others point out that in apes the 
range of interest is never entirely restricted to the immediate 
necessities of life. The same cause accousts forthe irrational, 
instinctive, insatiable thint for knowiedge in man. This 
‘hint is imperfectly expressed by the proverb“ noe schol 
sed its discimus”. For in the main we seek knowledge 
neither for school nor life, bt because the “ daimom “ withia 
‘us compels us to do so. It was sat by accident that this 
proverb was in everyone's mouth, in the age of cationalsin, 
‘The desire for kaowledge is man has its counterpart in a 
desire to teach and communicate kzowiedge, of which the 
root in only to a very minor degres to be found in the 
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Pleasure to be derived from a sense of superiority. The 
desire to teach and the desire to learn are the presuppositions 
of any comprebensive tradition ; and this, im torm, gives tise 
toa body of knowiedge which increases from generation to 
generation. Tradition among men has above all this 
Advantage over tradition amoog animals, namely that it has 
‘a cumulative effect, in which speech and technical 
cexpedienta play « ost important part. In my opinion the 
‘eateat discovery of the nineteenth century was that of 
man’s unbounded technical inventiveness 

‘The development of tradition involved, among human 
beings, a far more intensive cultivation of relations betwees 
those united by ties of blood, than is found among animals, 
‘where the family frequently disintegrates as goon as the 
young are fall.growm ; and we heve no sign that fullgrowa 
tniinaly feel thernselves more closely bound to one another 
4m vitae of a common ancestry. 

‘The curiosity and energy of captive anthropoid apes are 
seen to be squandered in purely playful activities. Yet tbe 
instincts concerned are exactly similar to thote which, more 
precisely adjusted, underlie the gradual progress made by 
‘man in the direction of civiiztion and eslture. If the 
fantbeopoid apes landed themselves in an evolutionary Bind 
slley, one ofthe main reasons was thei inbilty of heir owa 
accord to direct their superBuous energies. We find that, in 
‘general, the more nearly animals are related to us the closer 
the reseablance betweea fheit instincts and our own, 
‘whether these instincts be egustic, altruistic, or of otber 
Kinds, The egostc instincts in particular, have a way of 
appearing lem undisguise? among mex; bot for all thet 
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human motives are offen fimdamentally quite as groat 
43 thote of any other mammal, only « whole arsenal of 
hetract idaas is ensployed to deck them out in a mace 
lensing garb. 

The playful activites of apes camtradict the “law of 
parsicaony on deat to natural science, according to which 
very species is madowed only with the cbiltien and 
churucteristion which are absolutely necasuary in the struggle 
foc existence. If we try to apply this principle to the cae af 
town, it becomes clear that his whole existence is one 
‘continued refutation of “the law of parsimony”; and 
‘we are forced to recognize that side by side with such a prin 
ple, it indoed it exists a all. a" peicipte of extravagance 
‘ust alao reg not onby ia the ease of men but throughout 
all animate nature. Phylogenesis in its progress may 
‘smotimes make ine of the Iattee principle 

Racial evolution must not be regarded as conditioned 
Yy extemal and fortuitous envizonmeatal factors alone; 
internal factors are always, probably mare so than any 
other, of decisive importance ; yet of these factors, whether 
they be internal or external, we know absolutely nothing. 
For instance, it was not marely the fact that the anoattocs 
of man bad hands that cocasioaed the development of maa ; 
for in that case why are not all apes men? Tt ig an error 
to regard the cause of phylogenetic development 23 20 
superficial ; probably in all cases it goes much deeper. 

‘Man is a creature living im societion It in most ikely 
‘that these societies were originally always organized, closed 
conamanities. As they develop, societies tend to becoane lees 
exclusive, and, like the states and large cities of the present 
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day, weqoire in some respects precisely the character 
of associations. It is « commonplace that a man may live 
‘most alone in a great town. Thus for some individuals a 
large city is nothing more then an asvociation in a milieu 
they themselves have created. (Compare what is sid 
above of the Parmacian) Bat since man is a social 
animal, im every association links are usually at ooce 
fashioned between its component individuals who thus 
‘become united into societies interrelated in many ways. 

mentioned in my preface that iti ile to ask whethee 
“in nature ” the society or tbe family is the older type of 
companionship, This much may be said: comparing 
solitary with sotial life the former is the lower form: herd 
le exists only among che highest animals, Mateship and 
‘the family oc the one band, and herd life on the other, 
‘est upon two totally different instincts ; these two forms 
may co-exist in one and the same species, as when mate- 
ships and families are formed within the herd, or they 
may ntually exclude ooe another, as when a berd each 
‘year divides up inte monogamous or polygynous tateships 
at the beginning of the breeding season. Among mea, 
‘as among roany animals, the instinct for conjugal and 
{amily companionship and the herd instinct appear together, 
sand there is no reason to suppose that among primitive men 
‘the case was diferant. Until there is proof to the contrary 
‘we may ssmme, then, that the hordes of the latter, together 
‘with those of bia progenitors, always consisted of a number 
‘of single mateahips and families, Tae existence of human 
speech isin itsef evidence tbat primitive man was a social 
‘being. All the theocies af primitive man iiving in a state 
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of idylic pamiscuity gain no support from anything 
hitherto discovered. If promiscuity. in one form or another, 

Jas at ony time occurred, it Ies always been merely ex 11 
sccestory phenomenon ; closely knit mateshipe and families 
have always been (and are tociay) the twin supporters and 
preservers of the race 43 a whole and the many individual 

Men do not possess what earlier authors called “ innate 
dens", There is instead a pre-formed basis, C, for ideas, 
‘but these only come later. An innate idea of God, gods, 
‘and spirits does nat exist ; but men of all races possess the 
‘supulse, derived fron C, to indulge in metaphysical speca- 
Jabons; the particular form these sail take in any 
individual is always left to V. There are po inmate ideas 
of particular things (a borve, a tree, etc); Over formation 
‘during individual development is the work of V: but the 
general capacity for conceptual thinking preexists in C, 
But perhaps the instinctive activities of insects are analogous 
‘to what in human beings would be called the manifestation 
of an " innate idea". 

‘The possibility of religion was given when man began to 
‘orm ideas on the one band about his dependence upon his 
‘environment, and on the other about the demands made by 
his own egoistic and social instincts. He objectilied the 
demands of “the inner voice” into gods and goddesses 
more or less spititually conceived. A rich growth of 
imaginative theories entwined themselves around these, 
and eatisted hig need of metaphysical speculation, 

‘Animals also obey an “inner voice", and “have no 
choice” when they sacrifice themselves to the rearing of 
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their young or some otber socal activity. In itself it would 
certainly be “ pleasanter " for the bir to eat, to sun itself, 
ie, than to build a nest and rear 8 brood ; but the “inner 
voice enjoins the latter. The animal is guided by its 
instinets, and does net ponder over them. Man, in virtue 
of the preponderance of V, is forced to make himself cleat 
as to the moral demands of his inner nature. He recognizes 
the mon ender fixes for himself and enlarges it into a 
‘moral ordering of the universe; every race does so in tx 
own way. If the different species of anizals were gifted, 
‘as men ae, with ¢ propensity for specalstion each would 
construct a world order cot to its own pattern, axd every 
conte of these workd orders would be valid and “ real within 
the cree of individuals for which it was created. 
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